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Crescent 

Lufkin 

Nicholson 

Weller, Wiss 

Xcelite 

When you think about tools for a customized 
tool kit remember these leading brand names 
from Cooper They ensure uncompromising 
quality and years of dependable service. 

They are designed to meet your unique ser- 
vice, repair and maintenance needs. So, be 
sure you specify Cooper Tools when ordering. 

And don't forget, customized tool kits 
containing Cooper Tools are available from a 
selected group of Cooper distributors. Don't 
take chances on tools. Ask for Cooper tools 
or Vi^rite for the name of the nearest custom 
kit supplier. 
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NEW INVENTION 



Miracle Fuzz 

A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. »^*^^ 



The new Energaire ionized oxygen generator 
will mat(e a handsome addition to any desl<. 



You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder stiown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelted the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process called ionization, 

SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air ttiat is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator- a product 
that produces negatively charged particles 
that attach ttwmsetves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from ttie fuzz which spreads to fill an 
average-sized room in one minute. 

CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl , and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 

WALL TEST 

Take our unit and place it next to a wall. Also 



put a large piece of paper on the wall. Within a 
few days notice how black the paper gets.That 
black film is finite carbon particulate matter- 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

Ionized oxygen should not be confused with 
ozone. Ozone has a molecular formula of O3, 
whereas the molecular formula for ionized 
oxygen is O2 with a negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 



Name *lon5 Price 

Energaire 438,000 49.95 

Onnega700 63,000 245.00 

AirCare 72,000 149,95 

Modulion 75,000 79,95 

* Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 

Note: One unit not mentioned above pro- 
duced no ions and actually produced ozone 
or several times the maximum ozone concen- 
tration allowed by feOeral government 
standards. 



USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen, This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 



50,000 

souo 



We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if It doesn't rid your room of odor- 
causing bacteria and state, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 

SLEEP FASTER 

At home, use the Energaire by your bed and 
see how countr/-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day- especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the Ion 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is. 
there's a prompt service- by- mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products- 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $49.95 plus S3.00 for postage 
and handling (Illinois residents, please add 6% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90 -day limited 
warranty on the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 

NEW LOW PRICE 



PRODUCTS 
JHAT 
JHINK^ 

Dept.RA One JS&A Plaza 
Northbrook, 111.60062 (312)564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc„1 980 
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Save on 

Scanners! 

NEW Rebates! 

Communications Electronics™ the 
world's largest distributor of radio scan- 
ners, celebrates Christmas early with big 
savings on Bearcat synthesized scanners. 
Electra Company, the manufacturers of 
Bearcat brand scanners is offering con- 
sumer rebates on their fantastic line of 
crystal less scanners purchased between 
September 15 and November 15, 1980. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations, fi/ost items are in stock for quick 
shipment. Do your Christ mas scanner shop- 
ping early and order today from CE! 

BearcatfSOO 

Tho Ultimata Synthesized Scanner! 

Lisl price S519 95/CE pflce S329.00/S20.00 rebate 
Your final cost is a low S309,00 
4'Band, 50 Channel • Service Ssareh * Wo- 
crystgl scanner • AM Aircraft and Public 
Service bands. • Priority Channel * AC/ DC 
Sands: 32-50, 118-136 AM, 144-174, 421-512 MHl. 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a brigtit green 
fluorescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now Inas these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys. 
Separate Band keys to permit lock- in/ lock-out of 
any band for more efficient service search. 

Bearcat® 250 

List price $41 9.95/CE prige 8259.00/520.00 rebate 
Your final cost is a low S239.00 
50 Channels • Crystalless • Searches 
Stores • Recalls • Digital clock • AC/DC 
Priority Channel • 3'Band • Count Feature. 
Frequency range 32-50, 146-174, 420-512 MHz. 
Ttie Be&rcsl 250 performs any scanning function you 
could possibly want. Wllti push button ease you can 
progrann up to 50 channels fof automatic monitoring. 
Overseas customers should order ttie Bearcat 250 FB 
at $349.00 each. This model is like a Bearcat 250, but 
designed for international operation witti 220 VAC/1 2 V 
DC power supply and 66-88 MHz low bard coverage 
instead of 32-50 MHz. 

Bearcat® 220 

List price 3419 95/CE price S259.00/S20. 00 rebate 

Your finat cost is a low $239.00 

Aircraft and pubtic senrice monitor. Frequency 

range 32-50. 118-136 AM, U4-1 74, 420-512 MHz. 
The Beafcat 220 is one scanner which can monilor all 
public service bands plus the exciting AM aircraft band 
channels. Up to Iwenty frequencies may be scanned at 
Ihe same time. Overseas customers should order the 
Bearcat 220FB al S349.00 each, This model is like a 
Bearcat 220, but designed lor international operation 
with 220 V AC/1 2 V DC power supply and 6e-6S MHz 
low band coverage instead of 32-50 MHz. 

WEW/ Bearcat® 21 OX L 

List priceS319.35/CE price S209.00/S20,00 rebate 

Your final cost is a low $189.00 

13 Channels ■ 3 Bands * Crystalless « AC/DC 

Frequency range: 32-50, 144-17'l. 421-512 MHz. 
The Searcaf 21 OXL scanning radio Is ttie second gener- 
ation scanner that replaces ttie popular Besrcat 210 
and 21 1. It has almost twice ttie scanning capacity of 
ttie Bearcat 210 witti 1S channels plus dual scanning 
speeds and a bright green fluorescent dispEay. 




NEW! 50-Channel Bearcat 300 



FREE Bearcat® Rebate Offer 

Get a coupon good for a S20 rebate when you purchase a 
Bearcat 300, 250, 220 Or 21 OXL. $1 rebate On models2 1 1 , 

2 1 and 1 60- To gel your rebate, mall this coupon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra. You'll receive your rebate in tour 
to six weeks. Olter valid only on purchases made betwen 
September 15, 1 960 and Movember 1 5. 1 9S0. All requests 
must be postmarked by November 29, 1980. Limit ot one 
rebate per household- Coupon must accompany all rebate 
requestsandmay not be reproduced. Otfergoodonly Inthe 
U.SA Void where taxed or prohibited by law. Resellers, 
com^^ntes, clubs and organ izations-both profit and non- 
profit-are not etigible for rebates. Employees of Electra 
Company, their advertising agencies,, distributors and re- 
lailers of Bearcat Scanners are also not eligtble tor rebates. 
Please be sure to send in the correct amount for your 
scanner. Pay ttie listed CE price in this ad. Do not deduct the 
rebate amount since your rebate will be sent directly to you 
trom Electra. Orders received with insufficient payments will 
not be processed and will be relumed. 

HEW! Bearcat® 160 

List price S27g.95/CE price SlB3.00/$-| 0.00 rebate 
Your final cost Is 6 low S1 79.00 
IS Channsls • 3 Bands * AC only ■ Priorfty 
Dual Scan Spoeds * Diroct Channol Access 

FreQijency range: 32-40, 144-174, 440-512 MHz. 
The SearcaJ 1 60 presertsanewdimension in scanning 
form and lurction. Ttie keyboard is smooth. Nto buttons 
to punch. No knobs to turn. Instead, tinger-tip pads 
provide control oi at! scanning operaLions» including 
On/Oft Volume and Squelch. Green easy to read 
fluorescent display. 

MEW.' Bearcat® 5/800 MHz 

The world's first 300 MHz, scanner! 

Ttifs J'5 a new rnodBf. StJipments v/ilt tjegin ir} November, 1980. 

List price S179.95/CE price $129,00 

B Cty*t»l Channels * 4 Bands * AC only 

Frequency range: 33-50. 144-1.74. 440-5^2, 506-970 MHl. 
The Bearcat 5/SOO MHz is the only scanner on the 
market today that offers coverage of the 600 MHz. 
pubEioaervice band and the otherpublic service bands. 
Individual cJiannel lockout. Scan Delay, Manual Scan, 

Bearcat® 5 

List price S129.95/CE price $94.00 

3 Crystal Channels > 3 Bands * AC only 

Frequency range: 33-50, 146-174, 450-50S MHz. 
TtieeearcarSisavalue-pachedcrystalscannerbuiltfof 
the scanning professional ™ at a price the firsl-time 
buyer can a((ord. Individual lockout switches. 

Bearcat® Four-Six TtiinScan™ 

List pfice SI 79.95/CE price S1 1 4.00 
Frequency range; 33-4 7, 152-164, 450-508 MHz. 
The incredible, new Searcaf Four-Six Thin Scan^ is like 
having an information center in your pocket. This three 
band. 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Detayand Channel Lockout. 
M©asures2^x6V4Xl''lncludesrubberdL4Ckyantenna. 
Order crystals fcr each channel, f^flade in Japan, 

NEW! Fanon Slimline 6-HLU 

List price SI 69.95/CE price S109.00 
Low cost 6-channal, 3-band SGannerl 

The newFerrorr Slimlln'e 6-HLU gives you six channels 
of crystal controlled excitement. Unique Automatic 
Pealt Tuning Circuit adjusts the receiver ffonl end for 
inaXEmum sensitivity across the entire UHF band. Indi- 
vidual channel lockout svNiitches. Frequency range 30-50, 
146-1 75 and 450-51 2 MHi. Size 2Vi xeVt x 1." Includes 
rubber ducky antenna. Orderciystal certificates for each 
channel- fvlade in Japan. 

NEW! Fanon Slimline 6-HL 

List price $149.95/CE price S99.00 
^Channel performance at 4'Channel cost! 

Frequency range: 30-50, (-(e-f/S MHz. 
If you don't need the UH F band, get this model and save 
rnoney. Same high performance and features as the 
model HLUwithout the UHF band. Order crystal certifi- 
cates for each cfiannei. Made in Japan. 

FANON SCANNER ACCESSORIES 

CHB-6 AC Adapter/Batlery Charger SI 5.00 

CAT-6 Carrying case lor Fanon w/Belt Clip $1 5.00 

AUC-3 Auto lighter adaptor/eatleiy Charger SI 6,00 

OTHEf? SCANNER ACCESSORIES 

SI^O AC Adapter S1 2.00 

SPS1 Battery Charger $12 00 

SP58 Carrying Case for Bearcat 4-6 ThInScan" ... SI 5,00 

FB-E Frequency Directory for Eastern U-S-A S1 5.00 

FB-W Frequency Directory lor Western U.S. A SI 5.00 

FFD Federal Frequency Directory for U.S.A $1 B.OO 

B-* 1 .2 V AAA Ni.Cad's lor ThinScan" and Fanon . , . , SI 5.00 

A-1 35oc Crystal certificate S4.00 

AddS3.00shipplngforall accessories orderedatthesametlme. 

INCREASED PERFORMANCE ANTENNAS 

If you want the utmost in periormance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #Aeo Is a 
magnet mount mobile antenna (Drder#AS1 is a gutter 
clip mobile antenna. Order #A6S is a trunk-lip mobile 
antenna. Order #A63 is a Va inch hole mount. Order 
«A64isa%inchsnap-inmounLand#A70isanallband 
base station antenna. All antennas are $30.00 and 
$3.00 for U PS shipping in the continentat United Slates. 

TEST ANY SCANNER 

Test any scanner purchased from Communications 
Electronics^ for 31 days before you decide to keep it. If lor 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits). 
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WEW.'Regency®, M400 

List price $379.95/CE price S259.00 
30 Channel • Synthesized • Service Search 
Digital clock • Digital timer • M100 styling 
Search/Store • Priority Channel • AC/ DC 

Frequency range: 30-50, 144-174. 440-512 MHz. 

Tfie newflegenc/ M400 is a compact programmable 

FM monitor receiver for use at liome or on the road 

OTHER ReGENCr- SCANNERS 

Touch K1 00 $1 99,00 

Touch M100 , . . . $1 99,00 

NEW! Telephone Products 

ESectra's cordless Freedom Phone dn^es everything 
an ordinary phone does and more. Because H iscofdiess, 
you can take it anywhere, inside or outside^on the 
palio, by the pool, in the garage. intheworkshop...even 
next door at the neighbor's. 

Model FF-500 has pushbutton dialing. Rechargeable 
ni'Cad batteries included. Baltery low light. Secure 
feature. Telescopic antenna. Your cost is S179.0O. 
Model FF'1 500 has the same leatures as ihe FF-SOO 
but also includes a charger/cradle Jhal allows the 
phone's handset to be recharged away from the ba«e 
station. Your cost for this cordless phone is SI 99.00. 
The model FF-3000 has all the standard leatures 
(except charger/cradle) plus interchangeable telescop- 
ic and rubber ducky antenna, Redial feature. Bett clip. 
Carrying case. Greater range. Your cost is S229.00. 

World Scanner Association'*' 

The WORLD SCANNER ASSOCIATION issponsored 
as a public service by Communications Electronics^ 
When you join, you'll receive a one-year mennbership 

and our quarterly newsletter with scanner news and 
features. You'll also get a waltet i,D. card, an Official 
WSA Membership Certificate, and more. FRE£ ciassi- 
Hed ads for members so you can contact other scanner 
owners when you want to sell or buy a scanner FREE 
membership In the WSA Buyer's Co-op. Your Co-op 
membership will altowyou to get special discounts on 
scanners and scanner related products. Since the WSA 
Buyer's Co-op gives you group purchasing power, you 
can easily pay for your membership dues the first lime 
you make a Co-op purchase. To join, send S12,00 
{$20.00 outside U.S.A.) for your membership materials. 

BUY WITH CONFIDENCE 

To gel the fas tast dmllvBry from CE o1 9 ny scan n er, send 

or phone your order directly to our Scanner Dialribution 
Centerr Be sure lo calculate your price using the GE prices 
in this ad. Michigan residents please add 4% sales lax. 
Written purchase orders are accepted from approi^ed gov- 
ernment agencies and most well rated firrrfS at a 10% 
surcharge for net 30 billing. All sales are subject to availa- 
bility. All sales on accessories are final Pfices, terms and 
specKications are subject to change without notice. Out ol 
stock items will be placed on bacKorder automalically unless 
CE is instructed differently. Most products that we sell have 
a manufacturer's warranty. Free copies of warranties on 
these productsareavailablepriorlo purchase by writing to 
CE. International orders are invited with 3 520.00 surcharge 
for special handling in addilion to shipping charges. All 
shipments are F.O.S. Ann Arbor, Michigan. Mo COD's 
please. Non-certified and foreign checks require five weeks 
bank clearance, 

Mail orders to: Communications Electronics^ 
Box 1002, Ann Arbor, Michigan 481 06 U^S.A. Add 
$6,00 per scanner or phone product for U.P.Sh 
ground shipping, or $12.00 for faster U.P.S. air 
sliipping to sonfie locations, if you have a Master 
Cliarge or Visa card, you may cafl anytinne and 
p I ace a credit ca rd ord er. Order to 1 1 f ree i n the U. S, A. 
800 521-4414. Ef you are outside the U.S. or in 
Michigan, dial 313-994-4444. Dealer inquiries 
invited. AH order lines at Communications 
Electronics" are staffed 24 hours. 
WSAr Scanner Distribution Center" and CE logos are 
trademarks of Commur^ications Electronics." 
tSearca^ and Freedom Phorie are federally registered 
trademarks of Electra Company, a Division of j^^asco 
Corporation of Indiana. 

t Regency isafederally registered trademark of Regency 
Electronics Inc. 
Copyright ^1 980 CommunicatJona Electronics " 
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BUILO THIS 47 crncurr design station 

Prototype and debug your circuits using tfiis battery- 
powered design station. James Barbarello 

61 BUILD YOUR OWN ROBOT 

Part 4. Construction details for the body frame and 
body rotation mechanism. JaiTMra A. Gupton, Jr. 

65 A BYTE OF POWER AC CONTROLLER 

Interface card tor your computer lets you independently 
switch on or off 8 AC power circuits. L. SMven Choairs 

TECHNOLOGY 4 looking ahead 

Tomorrow's news today. David Lacftenbruch 

16 SATELLITE TV NEWS 

Ttie latest happenings in an exciting new industry. 
Gary H. Arlon 

52 METAL DETECTORS 

A look at the different types, the circuitry, and how 
they differ. Robert F. Gallagfter 

98 STATE OF SOLID STATE 

ftigb-efficiency photovoltaic solar panels. Karl Savon 
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APPLICATIONS 



56 TTL DESIGN: TIPS AND TRICKS 

Tips and tricks you should know tt\e next time yow 
design a circuit using TTL IC's. 

78 /JA7S3 IC AUDIO AMPLIFIER 

Circuit applications for this nifty IC. Jim ESMx 
80 NEW IDEAS 

A winning circuit application from our readers. 



VnEO 70 TV INTERFERENCE 

A look at the various types of TV interference and how 
to eliminate them. Jack Darr 

101 SERVICE CUNIC 

A look at several useful hints from our mailbag. 
Jack Darr 

102 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 

AUDIO 73 HOW TO INTERFACE SYSTEM COMPONENTS 

If you're the owner of a stereo system using separate 
components, here's how to put them all together. 
Len Feldmao 

76 R.E.A.L SOUND LAB TESTS SHURE M97HE PHONO 

CARTRIDGE 

This medium/high priced cartridge rates superb, 

RADIO 90 COMMUNICATIONS CORNER 

Why pay extra for features and performance we may 
never use? Herb Friedman 

COMPUTERS 58 USE A PIA FOR SIMPLER f/P-BASED CIRCUITS 

Your next micro processor- based project should 
include a PIA for simpler circuitry. David R. Anderson 
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ON THE COVER 

The experimenter's circuit design 
Station will make a great addition 
to your workbench. Use it to pro- 
totype and debug your circuits 
before hardwiring them. The sta- 
tion is battery powered and in- 
cludes a two-phase clock oscil- 
lator, LED status indicators, de- 
bounced switches, and a solder- 
less breadboard. Get started 
building yours today. Construc- 
tion details start on page 47, 




TV INTERFERENCE can be more than just an- 
noying. For a look at the different typ«a and 
what you can do to aiimlnate them, turn to 
page 70. 




BUILD YOUR VERY OWN ROBOT with manipu- 
lator arms and mobile base. Mutti-part con- 
struction series continues on page 61. 
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undelivered copies (Form 3579 f to Radio-Eleclrortics 
Subscription Service. Boi aSSO, Boulder CO 60322 
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manuscripts and.,'ar artwork or photographs while in 
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As a service to readers, Radio-Eleclronlcs publishes available ptans or information relating to newswonhy prodacis, techniques and scientitic and lechnologlcai developments. 
Because of possible variances in the quality and condition ot materials and workmanship used by readers, Radio-Elecfroniei disclaims any reaponsibility for the safe and proper 
functioning of reader-built projacts based upon or from plans or information published in this magazine. 
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By at least one way of measuring, the battle for the mass-market v[deodisc system may be over. In 
terms of adoption by color-TV br^id names, RCA has won hands down, without having sold a single 
player or disc. At press time, color-TV brands representing 52.5% of color-TV set sales had announced 
they're adopting RCA's CED (Capacitance Electronic Disc) system, which RCA wi!l sell under the 
Selecta Vision name. 

Based on market shares for the 1980 model year as published by the newsletter Television Digest, 
here's how videodisc-system adherents stack up: The RCA CED system has 52. 5% — composed of RCA 
(21% of the color market). Zenith (20.5%), Sears Roebuck (7.5%), Sanyo (2%), J,C, Penney (1.5%). 
The VHD (Video Wigh Density) system developed by JVC and Matsushita has 14.5% — composed of 
General Electric (7.5%). the choice is still subject to approval by GE's board of directors at press time. 
Quasar (5%), Panasonic (2%), JVC (less than 1%). The VLP (Video long /Hay) developed by Philips 
and MCA has 8.6% — composed of Magnavox (7%), Pioneer (not in TV market). Gold Star fless than 
1%). Of those color-TV brands still uncommitted at press time, largest were Sony (6.5% of color mar- 
ket), Sylvania (4%), Montgomery Ward (2.25%) and Hitachi (i.7%). 

The VLP optical system is already on the market in many areas of the United States, with players 
by Magnavo.x and Pioneer. The VHDgrooveless capacitance system is scheduled for marketing late in 
1981. RCA plans Eo introduce its system to distributors next month (December 1980). to dealers in 
February 1981, and to start retail marketing with a nationwide ad campaign in March. The ptayer is 
scheduled to cost "under $500;" movie-length discs will cost $20 to S25. 

Although the RCA system frequently has been unfavorably compared with the other two because its 
lack of special effects — such as freeze-frame, fast and slow motion, and random access — ^the production- 
model player does have a visual search feature that permits rapid scanning of the disc in either direction 
with a fully synchronized picture on the screen. If both the forward and reverse visual-search push- 
buttons are depressed simultaneously, a singie revolution of the disc is repeated until the buttons are 
released. In cases of titles and other scenes laclcing motion, that gives a stop-action effect, because 
each revolution consists of four TV frames. RCA says that future deluxe models may have the same 
special effects as the other systems. 

RCA also revealed that its second model, at a "slight increase in cost," will have stereophonic soiitkI 
capability, and will be introduced in 1982. 

On the heels of Sony's demonstration of a single-piece developmental combination camera-VCR using 
a micro-cassette (R-E, October 1980), Technicolor Audio-Visual has started marketing a compact, 
seven-pound, portable VCR that uses a cassette only slightly larger than a standard audio cassette. The 
cassette currently can hold 30 minutes of helically scanned color picture and sound, but Technicolor 
says it will have a compatible one-hour cassette early next year. 

The VCR carries a suggested list price of $995, the 30-minute cassette $8.95, about the same as the 
3 -minute cartridge of super-8 film it is designed to replace. The unit is designed for both the amateur 
home movie market and the industrial-educational audio-visual field. It can be used with any consumer 
color or black-and-white video camera. Technicolor is selling a Hitachi-made color camera as a com- 
panion to the VCR, but says it plans to introduce a more miniaturized camera in 1981 using a standard 
pickup tube (not a CCD or other solid-state pickup). Also in the works is a single-piece camera-VCR. 

Technicolor says the new VCR isn't intended to compete with the Beta and VHS formats, but with 
film cameras and projectors. The VCR is made in Japan by Funai Electric, the tape and cassette by 
Fuji. Although Technicolor hopes to have an e.xclusive on the VCR for some time, it invited other manu- 
facturers to develop recorders that can use the same cassette. Inside, the VCR looks like a miniatur- 
ized VHS recorder. A small rechargeable battery (included in the seven-pound weight) is capable of 
40 minutes of recording or 80 minutes of playback; it can be recharged in one hour. 

Don't look for AM stereocasting to start any time soon. The best guess now is early 1982 at the soonest, 
a,s a result of the bitter controversy that erupted over the FCC's choice of the Magnavox system over 
four others. After the Commission chose Magnavox, critics were quick to point out that it generated 
"pops" at 95% negative modulation. Magnavox retorted that the pops are completely eliminated by 
special circuitry in the fC designed for the system. 

Nevertheless, the Commission took note of the brouhaha over its choice by letting its engineering 
staff go back and refine and improve the decision-making that led to the choice of Magnavox. The 
decision will be released and the public will be given the opportunity to comment. That could result in 
the choice of another system, or in reaffirmation of the system originally chosen — but it means more 
delay. Although FCC staff sources say the delay could be as short as six months, past experience indi- 
cates it's more likely to be a year or more before there is AM stereocasting. 

DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 




Buzz 
Box 

My wai! timers were great 
for the first year. Ttien 
a strange tiling 
iiappened. 



By Joseph Sugarman, President 
JS&A Group, Inc. 



This advertisement is about a few wall 
timers I installed in my home. I expected them 
to automatically turn my lights on and off and 
make my home appear lived-in, even when I 
wasn't at home. 

But I was in for a surprise. Tlie timers started 
to buzz. Not loudly, at first, but still very notice- 
ably. Then, after a few months, they started 
buzzing more loudly. And finally a few of them 
pooped out completely. 

A^OLUTELY SILENT 

No wonder. The timers I bought were 
mechanical devices with a motor and moving 
parts that switched on and off every 24 hours. 
In time, the parts aged and buzzed as they 
wore out. Eventually, they went out complete- 
ly, I called my light timers, "Buzz Boxes" and 
knew the electronic revolution was not far be- 
hind with a silent and more dependable unit 
that would do a lot more. 

Last month Dynascan Corporation con- 
tacted me with a new wail timer which they 
called the "Night Sentry." This one was totally 
solid state, m moving parts and above all, 
absolutely silent. But there were a few plea- 
sant surprises. 

LIVING PATTERN PROGRAM 

The Night Sentry is very easy to program. 
Just turn a dial to the time (an AM or PM 
indicator appears) and press a button which 
turns on the light. Set the time you want the 
tight to go off and press the same button to turn 
the light off. Keep repeating this process and 
the Night Sentry will remember the entire 
program and repeat it for you in silent accuracy 
year after year after year. 

You can atso program it in its 'living-pattern' 
mode. Simply turn your lights on and off 
throughout a typical day as you normally do. 
After 24 hours the Night Sentry will remember 
the exact pattern and your timer will operate 
your lights just as you yourself did -all 
automatically. 

LONGER BULB LIFE 

If by chance you have a power failure, the 
Night Sentry will keep its memory for at least S 
minutes. Sirx^e most power failures are 



momentary, you won't have to reprogram it. 
But if the power failure is longer than five 
minutes, when the power does come back on, 
your lights will remain in their off position. 

The Night Sentry has a unique feature that 
in time could actually pay for the unit. Most 
bulbs bum out because the power surges each 
time a bulb is turned on. These power surges 
weaken a bulb. The Night Sentry has a built-in 
'soft start' system that eliminates the surge 
and thus your bulb will last up to three times 
longer than its normal life. This is a very 
important feature for outdoor lighting where 
bulbs are often more difticult to change and 
seem to always go out in the dead of winter. 

BATTLESHIP CONSTRUCTION 

When Dynascan Corporation developed the 
Night Sentry, they decided to go overtDoard 
and produce a product that far exceeded 
standard specifications. For example, the 
Raytheon Triac used in the system was de- 
signed for 220-volt products-not just your 




The Night Sentry is almost as srnalt as a 
typical light switch so you could even install 
two of them in a double gang wall plate. 

standard 110-volt wall switch. There are 
transient surpressors built to take a voltage 
surge of up to 2500 volts- in short the Night 
Sentry was built like a battleship. 

Even if you've never installed a light switch 
in your life, you'd find it a snap to install the 
Night Sentry. Just turn oft the power at your 



fuse box, connect two wires by twisting them 
together and screw the Night Sentry into your 
old electrical box. installation takes less than 
five minutes and you use the same wall plate 
you had on your switch before. 

I have recently replaced all of the timers in 
my home. I even added a few in places like my 
bedroom so that all my lights turn on when it's 
time to get up. I don't need an alarm clock now. 
My outdoor and indoor lights are now silently 
and efticiently controlled, and my house looks 
lived in even when I'm away. 

TRY ONE OUT 

We urge you to order a Night Sentry (or only 
$24.95 plus 52.50 for postage and handling 
(Illinois residents add 6% sales tax) or order 
two for $47 plus $3.00 postage and handling. 
Credit card buyers may call our toll-free 
number below. We'll send you a Night Sentry 
solid-state tinrer complete with easy-to-install 
instructions and a one-year limited warranty. 
There is also a three-way switch timer for $5 
extra per unit. 

Then use (he Night Sentry for a month. 
Program it See how silently it operates and 
then order more for the other rooms in your 
house, tf, however, you're not completely 
satisfied, retum your unit within 30 days for a 
prompt and courteous refund, including your 
postage and handling. 

I can personally recommend the Dynascan 
Night Sentry timers, I have them throughout 
my home and my fnends have them too. They 
really add to our security and peace of mind 
and I urge you to at least order one at no 
obligation, today. 




Dept.RA One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc.,1980 
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Videodiscs or VCR's? 

Most retailers believe, says Massachu- 
setts consulting firm Venture Development 
Corp, that videocassette recorders (VCR's) 
and videodisc systems are non-competitive 
products (like audio tape decks and turn- 
tables). Consumers don't agree. 

People who do not own video playback 
equipment tend to prefer VCR's by over 
three to one. About 20 percent want both 
kinds of systems. Another fifth have no 
preference but are sure they wouldn't buy 
both VCR and disc equipment. 

Among owners of VCR equipment the 
number who would want both systems is 
higher. About 30 percent of VCR owners 
would like to have a videodisc system in 
addition to their present VCR's. 

Newest computer 

Panasonic is introducing what it de- 
scribes as a "revolutionary" hand-held 
computer (HHC) system. It consists of the 
RL-H1000 hand-held computer plus pe- 
ripheral devices that include an input/out- 
put interface that permits attaching six 
additional peripherals; an acoustic cou- 
pler/telephone modem, a cassette inter- 



face, a video RAM interface for hookup to a 
home TV set, a mini-printer, RAM memory 
expanders, and ROM memory expanders. 

The RL-H1000 has a built-in RAM, which 
permits the user to store up to 500 charact- 
ers for use as a portable, electronic memo 
pad. A self-contained world-time clock 
shows date, hour, and minute. There is also 
a programmable timer, with alarm and 
message function, to work as an electronic 
secretary. 

The HHC is compatible with virtually 
every computer bank in the world via its 
telephone mod em /acoustic coupler. It is 
expected to be on the market In late 1980. 
Price has not yet been finalized. 

The electronic newspaper 

Predicted by this and other magazines 
for many decades, the "electronic newspa- 
per" has come into actual being. The 
Columbus (OH) Dispatch began early in 
July to transmit its entire editorial content 
to 3,000 home- computer terminals around 
the country, on a system called Compu- 
Serve. Subscribers to the service can se- 
lect any desired item from a condensed 
index and display it on their home termi- 
nals. Cost of the service is $5 per hour. 




PANASONIC HAND-HELD COMPUTER RL-H1000, shown here in a briefcase combinalion with cae- 
Mtte intarface, •cauatic C4iupl«r/t*laphon« ino<l«in, and mini-printer. 



Thirteert other newspapers, ranging from 
The New York Times to The Middlesex 
News of Framingham, MA. expect to be on 
the CompuServe system within a year. 

The Knight-Ridder newspapers are tak- 
ing a somewhat different approach in an 
experiment started in Coral Gables, FL. 
Two hundred personal computers have 
been installed in homes in the area, at no 
cost to the families involved. Knight-Ridder 
is supplying the computers and the Bell 
System the terminals and the phone lines 
that link the individual home computers to 
the system. 

Both news and advertising are transmit- 
ted, with 31 advertisers participating in the 
project. Viewers seeing the ads can type 
orders on their own terminals, and the cen- 
tral computer will relay the orders to the 
company offering the goods for sale. 

News is supplied by the Associated 
Press, which transmits 60,000 to 100,000 
words daily to the project. It is stated that if 
the Associated Press puts out a bulletin, 
the Coral Gables viewer may be able to see 
it on his own screen before he hears it on 
the radio. 



"Clear-channel" abandonment 

Up to 125 new AM stations may be able 
come on the air as a result of the recent 
FCC decision to abandon the "clear-chan- 
nel" concept. Many of the new slots will be 
earmarked for groups that have not been 
able to get a proportional share of air time 
up to the present. The same decision, of 
course, will greatly cut the coverage of the 
present 25 clear-channel stations, which 
have been In complete possession of a sin- 
gle frequency, or have shared it with only 
one or two stations at great distances. 

The clear-channel concept was devel- 
oped in the earliest days of broadcasting, 
when listening for distance was to many the 
important reason for owning a radio set. A 
station that could be heard 2,000 miles 
away was considered to be performing an 
important service. (That went so far that in 
a number of large cities, the broadcast sta- 
tions shut down for one night a week, so 
that listeners in the city could hear distance 
without local blanketing.) With Improved 
broadcast quality and content, dx-ing 
dropped in popularity and practically dis- 
appeared. 

The FCC voted to protect the signals of 
the former 25 clear-channel stations within 
a radius of 750 miles, thus still giving them 
greater coverage than other stations. 

The Commission stated that, in consider- 
ing new applicants, it would give prefer- 
ence to organizations at least 50- percent 
owned by minority groups or non-profit 
operations, or applicants who would be 
pioneers, offering the first full-time service 
to their communities. 

continued on page 12 



Facts from Fluke on low-cost DMM's 

For a measurement like this, 
every millivolt matters. 



In digital multimeters, accuracy 
and resolution go hand in hand. After 
all, an extra millivolt of resolution 
means nothing unless you can trust its 
accuracy. For critical measurements 
like checlung avionics, calibrating 
medical systems, or simply verifying 
the performance of your circuit, it 
takes a precision DMM to fill the bill. 

The new 4'/2-digit Fluke 8050A 
delivers 0.03% basic dc accuracy and 
0,005% of full scale resolution. Measure 
ac and dc voltages with 10 /nV of 
sensitivity. Or resolve 10 nA of current 
and 10 milliohms of resistance. All 
guaranteed for one full year. 

That's the kind of perform 
ance you demand in a 



bench /portable DMM. And it's from 
Fluke, the leader in DMM's with a 
thirty year reputation for reliable, high- 
quality precision instrumentation. 
Of course, there's more to the 
8050A story. With our hybrid TVue 
RMS converter you get honest, 
accurate ac answers to 50 kHz without 
missing any significant distortion 
components, A dB function features 16 
selectable reference impedances. And 
the relative mode lets you make offset 
measurements in all instrument 
functions. 



You'll also find all the other 
dependable Fluke features on the new 
8050A. Conductance for those high 
resistance and leakage measurements 
to 100,000 Megohms. Extensive 
overload protection and safety 
features. A full line of accessories. And 
a low price of only $349 U.S. 

For all the facts on the new8050A's 
accuiacy and reUabihty, call toll free 
800-426-0361; use the coupon below; or 
contact your Fluke stocking distributor, 
sales office or representative. 
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NRI training in TV 

and Audio Servicing 

keeps up with the 

state of the art. 

Now you can learn to 

service video cassette 

and disc systems. 
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You tmlld color TV, hi-fi, professicinii instruments. 

Now, in addition to learning 
color T\' and audio systems servicing, 
you get state-of-the-art lessons in 
maintaining and repairing video cas- 
sette recorders, and the amazing new 
video disc players, both mechanical 
and laser-beam t\pes. 

Learn at Home 
in Your Spare Time 

And you learn right at home, 
at your own convenience, with- 
out quitting your job or going to 
night school. NRI "bite-size" les- 
sons make learning easier. . . NRJ 
"hands-on" training gives you 
practical bench experience as you 
progress. You not only get theory you 
actually build and test electronic cir- 
cuits, a complete audio system, even 
a color TV. 

Build Color TV with 
Computer Programming 

As part of your training in 
NRI's Master Course in TV/Audio/ 
Video Systems Servicing, you 
actually assemble and keep NRI's 
exclusive designed-for-leaming 25" 



-;i. 




Learn ai home at your oinvaiience. 



(diagonal) color TV. It's the only 
one tliat comes complete with built- 
in computer tuning that lets you 
program an entire evening's enter- 
tainment. As you build it, you intro- 
duce and correct electronic faults, 
study circuit operation, get practical 
bench experience that gives you extra 
confidence. 

You also construct a solid-state 
stereo tuner and amplifier complete 
with speakers. You even assemble pro- 
fessional-grade test instruments so 
you know what makes tliem tick, too, 
Tlien you use them in your course, 
keep them for actual TV and audio 
servicing work. 

NRI Includes 
the Instruments You Need 

You start b)^ building a transis- 
torized volt-ohm meter which you use 
for basic training in electronic theory 
Then you assemble a digital CMOS 
frequency counter for use with lessons 
in analog and digital circuitry, FM 
principles. You also get an integrated 
circuit T\' pattern generator, and an 
advanced design solid-state 5'' trig- 
gered-sweep oscilloscope. Use them for 
learning, then use tliem for earning, 

NRI Training Works . . . 
Choice of the Pros 

More than 60 years and a 
million students later, NRI is still first 
choice in home study schools. A na- 
tional survey of successful TV repair- 
men shows that more than half have 
had home study training, and among 
them, it's NRI 3 to 1 over any other 
school. 



(Summary of survey on request.) 

That's because you can't beat 
the training and you can't beat the 
value! For hundreds of dollars less 
than competing schools, NRI gives you 
both color TV and audio . . . 




Other NRI training includes Computer Tfechnologj; 
Complete Communications Electronics, 

and now includes training in video 
cassette and disc systems. Send for 
our free catalog and see for yourself 
why NRI worb for you. 



Free Catalog... 
No Salesman Will Call 

Send today for our free 100- 
page catalog which shows all tlie kits 
and equipment, complete lesson plans, 
and convenient time payment plans 
for courses to fit your needs and 
budget. Or explore tlie opportunities 
in other NRI home study courses like 
Microcomputers & Microprocessors, 
CB and Mobile Radio, Aircr;ift and 
Marine Radio or Complete Communi- 
cations, Send the postage-paid card 
today and get a head start on tfie state 
of the art, If card has been removed, 
write to: 






NRI Sctiools 

.McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave, 
(Washington, D,C. 20016 
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continued from page 6 



Electronic credit card 

The electronic credit card, long familiar 
to science fiction readers, tias now been 
developed in the rea[ world, and is in actual 
use in some Italian pay telephones. Work- 
ing with the Italian telephone company SIP 
(Societa Ifaliana per I' Esercizio Telefoni- 
CO), SGS-ATES of Waltham, MA, has 
brought out a new and unique low-cost 
XCARD. This new card uses a non-volatile 
memory technology. 



Society Italians 
per I'Eserciiio 



Telefonico 



SCM€t>A rtlfFONtC* PIB AWAIIECCHIO 

fUBDlICO 

TELEPHONE CAHD FOR THE PArtllONE 

CAHTS THEPMONIOUE POUR I APPAHEIL 

APAIEHENT 

VALOR E INUIAU 

INITIAL VAIUC 

VALEUR IWiriALL. 
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THE ELECTRONIC CREDIT CARD, as designed 
for pay telephone use. The instructions on the 
face ol the "card" show how to use it anci tell 
the user to remove the Isb before trying to 
ineert it. 



The XCARD consists of a 17 X 8 bit 
memory in a credit-card style package. The 
consumer buys a card with memory cells 
representing 100 credit units {the other 36 
bits are for security, control, and testing). 
The credit cells are blank. When inserted in 
the payphone or other vending device, the 
vending terminal writes into some ot the 
memory cells, to the extent of the custom- 
er's purchase. When the cells are all written 
into, the credit is exhausted and the card is 
thrown away. 

Misuse Is prevented by a security code in 
the memory. Resale of used cards as new is 
prevented by a plastic tab, which must be 
removed to insert the card in the phone. 

Designed for pay telephones, the XCARD 
can be as useful for other applications, 
highway toll booths for example. 

Fuel control system for jets 

Tests of the Deico Flight Management 
System on Pan American planes showed a 
fuel efficiency improvement of 1.5 percent 



on 10 Boeing 747's, While the improvement 
is riot startling statistically, it translates to 
an annual saving of 7.5 million gallons of 
aviation fuel on Pan American's fleet, or a 
saving of 5.5 million dollars. 

The flight management system minimizes 
fuel consumption by closed-loop control of 
aircraft pitch and thrust, adjusting the 
throttle and pitch control for conditions of 
flight-climb, cruising, and descent, and tak- 
ing into account the altitude, the aircraft's 
continually changing weight, the outside 
temperature and other factors. With the 
help ^of Motorola LSI circuitry, the whole 
system is compressed into four "black 
boxes," weighing a total of 28 pounds. 



Computer crime 

"Computer crimes have to date been 
shoe-horned into existing, but inadequate, 
laws dealing with crimes ranging from mail 
and wire fraud to obscene phone calls," 
states Philip R. Manuel, former chief inves- 
tigator of the U.S. Permanent Subcommit- 
tee on Investigation, and now an investiga- 
tive consultant in the area of white-collar 
crime. 

Urging the adoption of the Federal Com- 
puter Systems Protection Act (S-240), in- 
troduced by Senator Abraham Ribicoff in 
1977, and again in January 1979, Manuel 
said, "In spite of its rhetoric concerning the 
severity of white-collar crime. Congress 
has refused to take action on S-240, there- 
by helping to perpetuate the theft of per- 
haps a billion dollars annually." 

The Ribicoff bill, he said, "... clearly 
defines computer crimes as computer 
crimes and affords a large measure of pro- 
tection to the computer systems of the 
Federal Government, financial institutions, 
and ail businesses that operate in inter- 
State commerce, ft further envisions pro- 
tection for sophisticated electronic fund 
transfer systems whose vulnerability to 
computer fraud is enormous." 



Home, personal electronics 

According to a research report recently 
issued by Venture Development Corp of 
Wellesley, MA, home and personal elec- 
tronics will by no means stand still in this 
sluggish industrial period. Instead, the val- 
ue of U.S. home and personal electronic 
products will increase by almost 20 percent 
annually through 1982. 

The factory value of home electronic 
products will more than double, from 
$336.8 million in 1978 to $764,1 million in 
1982, Personal electronics--$ 1,26 1.6 mil- 
lion In 1978— will reach $2,421 million in 
1982. Products most heavily dependent on 
microelectronics will show the strongest 
growfth, the researchers believe. 

Personal electronics — as defined in the 
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report— Includes calculators, electronic 
watches and personal computers. Greatest 
growth is expected in computers— 49.5 
percent annually. 

Home security equipment has been 
grouped with more conventional home 
electronics for the growth figures quoted. 
Production of intrusion detectors is ex- 
pected to increase by 71.4 percent annual- 
ly through 1982. 



Coiumbia tries new record 

CBS Records has recently placed on the 
market a "new" disc— a 10-inch, 33 'A rpm 
mtni-album that will retail for about $3 
instead of the $6 to $9 of standard albums. 
Each l^u-Disk, as it is called, will carry two 
songs on each side, rather than the five or 
six songs of "standard" albums. 

An Important reason for the new record 
is the great slump in demand for standard 
albums. CBS Records reported earnings 
for 1979 only a little over half those for 
1978. Part of the slump, says the East 
Coast director of artists and repertory for 
Epic Records (one of the Columbia group) 
is that too many albums were trying to get 
by on one good cut, padded with rubbish. 
The new record will be directed to the cus- 
tomer who wants more for his money. 

The first Nu-Disks consist ot releases by 
Cheap Trick, leading British band, and 
three other British groups: the Continen- 
tals, New Musik. and Propaganda. 

Belgian videotext 

The Antiope videotext system, which en- 
ables TV viewers to dial up news, weather 
information, sports results, stock and mar- 
ket prices, and other services on their TV 
sets, is being used by RTBF, the Belgian 
radio-TV system, in an experiment begin- 
ning in November. Antiope will supply the 
system for the service, and Belgians will 
supply the material to be transmitted. 

The new service is being broadcast to 
the French-speaking population of Belgium 
from a transmitter in the city of Liege. 

In France, home of Antiope, teletext ter- 
minals have been installed at numbers ot 
gas stations, to inform motorists of weather 
and road conditions. Each terminal is at- 
tended by a hostess, who uses a small key 
pad to dial up information requested by 
drivers. The information then appears on 
the screen almost immediately, for the mo- 
torists' perusal while their cars are being 
serviced. 

The Antiope system is being tested in the 
United States, under the sponsorship of the 
French company's subsidiary, Antiope Vid- 
eotext Systems, of Washington. DC. Sever- 
al stations, including KMOX-TV, St. Louis, 
and KNXT-TV and KCET-TV in Los An- 
geles, have tested or have already begun 
experimental Antiope broadcasts. R-E 
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The Heath H-14 Printer gives you high-performance 
features at one of the lovi^est prices anywhere... 



'5x7 dot matrix and high quality impact piinthead 

give you clear, easy- to -read images 
' Standard 96-character ASCII set, UPPER and lower case 
' Operator or software-selectable line widths; 132, 96, 

or 80 characters 
' Compatibility with any computer having RS-232C or 

20 mA current loop serial interface, with handshaking 
' Sprocket paper feed, with adjustable spacing, to keep 

paper moving smoothly 
I Sustainable print speed approximately 30 characters 

per second 
I "Paper jammed" and "paper out" signals to prevent 

loss of data 

I Selectable baud rates from 110 to 4800 
I Convenience of standard fan-fold paper, 2.5 to 9.5 

inches wide 
I Chrome wire rack to keep paper neat 



Visit your Heafhkit 

Service Center 

H-14 Printer* are on display 

at the 61 Heathkit Electronic 

Centers thrau!>;taoul the LIS. 

and Canada. Sec your telephone 

mhitc pages for ihc localion 

nearest you. 

In tlip (J.S.Hejthkil Elficlronlc 

Ccniers are unils of Verileehnolog>' 

Electronics Corporalion. 

*1n kil farm, FOB Benton Harbor, Ml. AJsa available 
coFTipietcly nsscu.bled at SS95-00. FOB Bcnlon Harbor. 
Pinees subfeel to cliange w-ilhuul ntitice. 
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The H-14's remarkable price includes connecting cables, 
paper rack, paper, and ribbon — so you're all ready to 
run. And service for the H-14 is available at 61 Heathkit 
Electronic Centers in the U.S. or Canada. 
Check out the microprocessor-based H-14 Printer today 
in kit form or factory assembled. You'll find complete 
details in the newest, FREE Heathkit Catalog. Send for 
yours today, or pick one up at the nearest Heathkit 
Electronic Center. Dealer inquiries on assembled 
units are invited, too. 

Complete service, so you're ^ « 

never left out in the cold U M^ ^^ ^ 1^ 

^^ ^^ Computer Systems 

^B^ ''■ ^ Send for 



i\ 
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FHEE Catalog 

write to: Heath Company, 

Dept 020-714 

Benton Hariior, Ml 49023 
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There are many occasions during the course of our lives when we 
sit up, take notice of an ingenious idea, and say "Why didn't I think 
of that?" That's how this month's editorial was born. I wish I could 
take the credit for the idea behind this month's editorial, but that 
credit belongs to Mr. Earl Hetder of Salem, Oregon. Mr. Heider for- 
warded me a copy of a letter he sent to the Governor of the State of 
Oregon. In that letter, Mr. Heider outlines a plan to put CB radio to 
better use. I agree with that plan. 

The fourth anniversary of 40-channel CB radio is right around the 
corner. Four years ago, CB was growing rapidly. In response, the 
FCC expanded the service from 23 channels to 40 channels. Then, 
consumers stopped buying 23-channel radios in anticipation of the 
coming 40-channel units. Unfortunately, that occurred at the same 
time that CB manufacturers were churning out 23-channel units at 
an incredible rate building up an inventory in an attempt to get ahead 
of the incredible consumer demand. Twenty-three channel CB radios 
were everywhere; in retail stores, warehouses — and there were many, 
many thousands in the Japan-to-U.S. pipeline. Manufacturers found 
themselves in a sea of 23-channel units and they wound up taking a 
bath. Prices were lowered to incredibly low levels in an attempt to 
sell off the 23-channel stockpiles. One by one, CB manufacturers 
became extinct, CB radio has never been the same. 

Unfortunately, throughout all this, 40 channels were never really 
necessary. In fact, even the 23-channel spectrum was never fully 
used. Sure there was overcrowding and the fight for airtime resem- 
bled something of a brawl. But the active channels will always be 
the same few. Channel 19 is likely to remain the most popular mobile 
channel, no matter how many additional channels are added. The net 
result is a few overcrowded channels and many blank ones. 

Now for Mr. Holder's idea. Why not put one of those unused chan- 
nels to good use. Let's install a series of transmitters along the major 
highways to transmit road and traffic conditions. Those transmitters 
would be tied into the centra! traffic office in each locality. In addi- 
tion, other unused channels could be used to broadcast such topics 
as health information, educational material, energy saving ideas, etc. 
The only potential problem is the possible effect of skip reception on 
such a system. West Germany has a similar system already in oper- 
ation. That system is experimental and uses FM broadcast frequencies. 

Mr. Heider's proposal is for the State of Oregon. I feel that part of 
the funding for that should be provided by the Federal Department 
of Transportation and instituted on a nationwide scale. There are 
many, many CB radios still in service. Let's put them to better use. 
That will benefit not only the public but it might just revitalize the CB 
industry. 
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ABMMKE. IS PROUD TO INTRODUCE 

NorvUnear Systems, Inc. NEW TOUCH TEST 20 D M 

A PORTABLE LAB IN ITSELF 



The remarkable Touch Test 20 
DMM. With the Touch Test 20, 
Non-Linear Systems introduces 
the 2 lb. 4 oz. test lab. Now, wth 
20 key test functions at your fin- 
gertips (plus the ability to mea- 
sure 10 electrical parameters 
and 44 ranges), you can take 
one lab to the field instead of a 
cumbersome collection of indi- 
vidual testers. 

Another bright idea. The Touch 
Test 20 is the only DMM with 
light pressure touch function selec- 
tion. No more dials to fiddle with. 
Instead, an LED shows the func- 
tion you choose. And when you 
switch, you get an audible bleep 
and visual blip to let you know. 

This small wonder is miniatur- 
ization at its best. The new 
Touch Test 20 is the most innova- 
tive portable/ bench- type multi- 
meter in the industry today. 

Or, you can choose from Non- 
Linear Systems' eight other 




Rcmarkab[yiightandverstHLle.EheTotichTBSE20DMM 
is perfect in-shop or on-site. 



sophisticated DMMs. And rest 
assured that you'll be getting the 
kind of performance and value- 
packed instrument we've been 
making for nearly thirty years. 




Al 3 lbs, to OK,, Ihe MS-^30 is the lightest miniscope around. Mow you can take the scope to the pi^blem. 
Or faring the pfoblem to the scope. 



MS-230. A whale of a miniscope. 

'With our ingenious, new MS-230, 
30-megahertz, battery-operated, 
dual-trace miniscope, porta- 
bility's suddenly not a problem 
anymore. At 3 lbs. 10 oz., it's the 
smallest, lightest miniscope in 
the field today. 

The state-of-the art MS-230 
works wonders on site or in the 
shop. Anywhere there's a need 
to accurately test or measure 
electronics equipment. 

The versatile MS-230 is perfect 
for TV repairmen. Services 
microcomputer systems when 
the chips are down. Maintains 
avionics equipment with flying 
colors. And diagnoses sophisti- 
cated medical equipment vwth 
the precision of a surgeon. 

However, if your budget or 
needs demand something more 
economical or less sophisticated, 
chances are the MS-215 dual- 
trace or MS- 15 single-trace will 
fit the bill. 



The new Touch Test 20 D M M 
{eotures: 

^BuUt in temperature measure- 
ment (including probe; F° 
and C) 

* Capacitance measurement 
*DC Voltage (200 MV— lOOOV) 
*AC Voltage (200 MV— 1000^ 
*DC Current (200 mA— lOA) 
•AC current (200 mA— lOA) 
•Resistance (200 fl— 20MO} 
•Diode Test 



Call For 

Special Introductory 

Price OHer 






Non-Unear Systems, Inc. 

Specialists in the science 
of staying ahead. 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE - m^mM 

800-223-0474 MJ^tA 

£L£CTRONl 



54 WEST 45th STREET, NEW YORK, N.Y 10036 212-687-2224 J 
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satellite tu n&vifs 



MORE NEW 
HARDWARE 




The scramble to come out with more variations on satelhte signal receivers was evident during 
the recent Satellite Users Conference in Denver. At least two new multi-satellite antennas were 
introduced, along with a new range of equipment from various manufacturers. 

Satelco (5540 West Pico Blvd., Los Angeles, CA 90019), the company that has pioneered 
several low-cost satellite terminal devices, unveiled a new spherical antenna that can pick up five 
or six birds simultaneously. The $2,500, five-meter unit includes several LNA mounts, although 
you have to move the LNA for various satellites, or else buy several LNA's dedicated to each 
bird. Satelco is also working on a remote-controlled receive package tied in to a home computer, 
which includes a program for steering the antenna directly to the bird you want to see. That 
computer-package will cost about $10,000. 

Vidiark Electronics Development (P.O. Box 57, Salem, AR 72576) is now offering an "8- 
ball" antenna kit, priced at $750. The 12- foot spherical dish is built with redwood strips that 
support an aluminum screen reflector surface. 

Standard Communications (Box 92151, Los Angeles, CA 90009), a veteran manufacturer of 
two-way radio equipment, made its entry into the satellite reception market with a new receiver/ 
converter unit capable of picking up 24 channels. Avcom (10139 Apache Rd., Richmond, VA 
23235) brought out the latest addition to its line of LNA's, the COM-3 plus a remote-control 
version. 

In other recent equipment developments, Avantek (3175 Bowers Avenue, Santa Clara, CA 
95051) introduced a $795 earth -terminal preamplifier that can handle the 3.7 to 7.2 GHz band, 
with a I20°K guaranteed maximum noise temperature and 50-dB typical gain. 

On the other side of the coin, however, there was a new push to develop signal-scrambling 
devices. At the Denver conference, Westinghouse Electric unveiled equipment which scrambles 
every line of video and independently scrambles audio. Oak Systems also showed its satellite- 
scrambling devices again, a follow-up to last spring's demonstration during the National Cable 
TV Association convention. 



SATELLITE 

BUSINESS 

CONFERENCE 



AROUND THE 

SATELLITE 
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The first Satellite Business Opportunities Conference will be held in Houston November 17-19; 
it is an outgrowth of the Satellite Private Terminal Seminars which Bob Cooper has been 
running for several years. The Houston meeting will concentrate on new business areas created 
by the boom of low-cost satellite technologies. In addition to covering topics in retailing and 
distributing home terminals, the sessions will deal with cost-sharing program packages, non- 
video transmissions and low-cost transmit terminals. Information is available from Cooper, PO 
Box G, Arcadia, Oklahoma 73007. 

Two other major trade shows which are taking an increasing satellite posture are also coming 
up. The Western Cable Show, a trade convention sponsored by the Cahfornia Community TV 
Association, will be held December 10-13 at the Disneyland Hotel in Anaheim, and the Con- 
sumer Electronics Show is slated for January 8-11 in Las Vegas, 

Comsat's plans to launch a direct-to-home satellite broadcasting service loom ever closer. The 
official presentation of the plan is expected to be submitted to the FCC this fall (it was 
announced in August 1979, but no formal request has ever been made to the FCC, which would 
have to license the project). Comsat has hired a major ad agency's programming consultant staff 
to develop an agenda of the type of shows which would be carried on the service. In addition, 
Comsat is negotiating with the Corporation for Public Broadcasting to come up with ideas for 
cultural programs which can be incorporated into the program package. Comsat's efforts in this 
area are now handled by a separate subsidiary called Satellite Television Corp. 

NASA confirms that it plans to launch the first Space Shuttle in March 1981; there has been 
speculation that the launch would be pushed back again because of a recent fire in the Shuttle 
engine during a test. Early Shuttles will carry communications satellites aloft. 

The first Torus multiple satellite antenna will be installed at a new cable-TV system in 
Anchorage, The 10-meter Torus antenna is capable of picking up signals for several satellites at 
once; it was developed by Comsat and will be built by Comtech Antenna Corp. 

Western Union Broadcast Services has published a booklet about its audio program services, 
including Single Channel Per Carrier and combined satellite terrestrial facilities. The free 
brochure can be obtained by writing to WU Telegraph Co., One Lake Street, Upper Saddle 
River, NJ 07458. 

GARY H. ARLEN 
CONTRIBUTING EDITOR 
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EZ 6100 

DCV 0-1000 S-Autoranges 
ACV 0-600 4- Auto ranges 
DCMA 0-200 2-RangeS 
ACM A 0-200 2- Ranges 
n 0-2000 Kn 5-Autoranges 
Low Power fl 0-2000K 

4-Autorange$ 
Plus Continuity Buzzer 

EZ 6200 

DCV 0-1000 5- Auto ranges 
ACV 0-6O0 4-Autoranges 
DCMA 0-200 1 -Range 
ACM A 0-200 1 -Range 
n 0-2000 Kn S- Auto ranges 
Low Power O 0-2000K 
it-Autofanges 



Free S2Q caae. 
Offer goad through 
December 31, 19B0. 



EZ 6200 
$100 



EZ 6100 
$135 



A.W. SPERRY S NEW EASY-METER 
EASY TO USE. EASY TO 
EASY TO RUY WITH A 5- 



"Easy does it says it all! REST-EASY WARRANTY 

A. W. Sperry s new Easy • 
Meters take the misunderstanding out of meter 
reading. Simply set the function switch, for 
example AC volts, and Easy-Meter gives you 
four autoranges up to 600 VAC. A large, easy • 
to-read LCD digital readout displays both the 
precise reading and function. 



Best of all, Easy -Meters have easy prices with 
features found only in more expensive DMMs. 
As a special bonus, buy before December 31, 



1980, and we'll send you a 

FREE $20 Ever- Ready case. 

And don't overlook our unprecedented S-Year 

Warranty which tells you how dependable and 

tough we know Easy-Meters will be on the job. 

To make your trouble- shooting easier, moreaccu- 
rate, and more dependable, switch toEasy-Meter 
today. See your A.W. Sperry distributor or con - 
tact A.W. Sperry Instruments Inc., 245 Marcus 
Boulevard, Hauppauge, New York 11787, 516- 
231-7050. 



A.W. SPERRY INSTRUMENTS INC. 
The Measurable Advantage. 

CIRCLE 76 ON FREE INFORMATION CARD 



AtClE^yoftget 
eleetronicis 




training 

front 

iSpeci^iistiS* 

If youVe interested in leat*ning hovir ta Six air 
conditiouiuil, service cars or install heatini^ systems — 
talk to some other school. But if youVe serious 
about electronics . . . even earning an Associate Degree , 
come to CIE —The Electronics Specialists. 



fE ^^"""^ Special Projects Director 

^ Ocvelaud Iiisliliitc of Elccirouics 
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My father always told me that 
Uiere were certain advan- 
tages to putting all your eggs In one 
basket. "John, he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
tlilnk til at' s a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these tilings, you'd want a 
specialist. And you'd trust hini. Be- 
cause you'd Itnow if he weren't any 
good, he'd be out of business. 

Why trust your education 
and career future to 
anything less than a 
specialist? 

You shoiddn't. And you certainly 
don't have to. 

FACT': CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

Specialists aren*t for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check vvitli otlier schools. 

But if you tliink you have the 
cool — and want the training it takes 
—to make sure tiiat a soundblackout 
during a prime time TV show will be 
corrected in seconds — then answer 
this ad. You'll probably find CIE has 
a course that's just right for youl 

At CIE, we combine 
theory and practice. You 
learn tibie best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electroiilcs is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program tliat 
starts with ideas — and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons, Each 
lesson uses world-famous 
"programmed Icamiug" methods to 
teach you important principles. You 
explore them, master them com- 
pletely . . . before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electi'onics gear to actually let 
you perform hundreds of checkhig, 
testing and analyzing projects. 

In fact.dqjcndingon the course 
you take, you'll do most of the basic 
things profcssionais do evei'y day— 
evcti usca Digital Lciirnitig Laboiatory 
to apply the digital thcoj-y essential 
today to kcq> pace with electronics 
in the eighties. 



Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 

Tou work vritli experi- 
enced specialists. 

Wlien you send its a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics Instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from tlie faculty spe- 
cialists best qualified to handle 
your question. 

People urbo have known 
us a lou^ time, tliink of us 
as tlie "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take , . . 
and pass . , . tilie government- 
administered FCC License exams. 
In fact, hi continuing surveys nearly 
4 out of 5 of our graduates who take 




the exams get their Licenses. You 
may already Itnow that an FCC 
License is needed for some careers 
in electronics— and it can be a 
valuable ci-edential anytime. 

Associate Dejgree 

Now, CIE offers an Associate in 
Apphed Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Find out mo ret Mail this 
card for your FREE 
CAKAEOG today t 

If the card is gone, cut otit and 
mall tlic coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along witli a 
complete pacltage of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you arc serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with tlic elec- 
tronics specialists— CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
tliJs magazine), 1776 East 17th 
Street, Cleveland, Ohio 441 14. 



Pa((ern sho^n on DKilloicoper ^rtren is simulated. 



Cleveland institute of Electronics, Inc. 

177B East 17th Street, Cleveland, Ohio AA'i'XA 
Accredited Member Nalional Home Study Council 

I — I ifES ... John, I want to Icani from the specialists in electronics — CIE, 
Send mc my FREli €115 school catalog — including details about tlie Associate 
Dcsrce program — plus my FREE package of home study information. 

Print Xanic . 

Addre ss ^_ 

City 

State 

Af;c 



_Apt. 



-Zip- 



_Phone (area code) , 



Check box for CI. I. Bill iti formation: D Veteran 

9f ail today! 



□ Active Duty 
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NUMBERS STATIONS 

I was intrigued by your article on num- 
bers stations in tlie June issue. I logged 
some offbeat DX myself on a backpacking 
trip into the Sierras. Our party was at Lake 
Wiremucca (Talioe-Yo Semite trail) and I 
was using a coax-fed long-wire dipole 
strung through the pine trees and into my 
Yaesu FRG-7. 

Around 1 PM the second day I got bored 
and began flipping the dial. The 20-meter 
hams were at it, as were the 40's. But at 
6700 or so kHz, i picked up a noise that I 
recognized. I've heard it often, yet this time 
there was an SSB signal under it. 

So I tweaked, poked, and prodded my 
radio Into an intelligible signal, i began to 
hear air-to-ground communications on 
bombing missions and targetting, kill ra- 
tios, etc. Well, the U.S. Army was nearby in 
Nevada (right over the mountain or so) and 
I was togging drills. Interesting, to say the 
least. 

Eventually, I went home, but that experi- 
ence put me onto listening for jamming 
sounds, then waiting to pull down what i 
could. That lead to various weird communi- 



cations, skipping from Hawaii and Florida 
on the state of the Coast Guard and the 
Cubans (respectively). Perhaps I should up- 
date my logs and do an article on such DX. 
I've heard some pretty weird and cloak- 
and-dagger stuff (most isn't from the mili- 
tary, by the way). 

I just wonder what other insomniacs have 
heard, merely by chance — which seems to 
be how I've done it. 
TODD 
address unknown 

POPULAR WORKSHOPS 

A series of popular workshops Is being 
offered by Virginia Tech, and will be held on 
the Tech campus in Btacksburg, Virginia. 
The programs will be directed by Dr. Paul 
Field, Dr. Chris Titus, Dr. Jon Titus, Mr. 
Andy Staugaard, and Mr. David Larsen. 

The subject matter and dates of the four 
workshops are: 

1, Digital Electronics for Automation and 
Instrumentation: December 8, 9, and 10, 
1980. 

2. Microcomputer interfacing Program- 
ming and Application using the Z80/8085/ 



8080: December 11, 12, and 13, 1980. 

3. TRS-80 Radio Shack Microcomputer 
Interfacing and Programming for Scientific 
Instrumentation: December 15, 16, and 17, 
1980. 

4. Motorola Single Chip Interfacing and 
Programming Using the 6801, 6809, and 
6800; December 18, 19, and 20, 1980. 

All workshops are hands-on with the par- 
ticipant designing and testing concepts 
with actual hardware. For more informa- 
tion, write or call Dr. Linda Leffel, C.E.C., 
Virginia Tech, Btacksburg, VA 24061. (703- 
961-5241). 
DAVID G. LARSEN 
Btacksburg, VA. 

E = MC= 

Mr. M. A. Alvarado ll's letter "The Radar 
Detector" in the May 80 issue requires fur- 
ther comment. If the wavefront Simply 
arrives at the detector earlier or later, 
depending on the closing velocity of the 
source, what keeps changing the wave- 
length after the wavefront arrives? 

If scientists are in hot debate about the 
continued on page 24 
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DIVIIVI-hVari-Pitch-i-Logi-Trax=IVIX-333 

World's Fastest Troubleshooter 



S 



Model 333 
Model 331 



• 0.1% Basic Accuracy 

• LCD Display In Unique 
Wide Vue Case 

• Uses Single 9V Battery 

• Compact Size. Rugged 
Construction 



• Overload Protection 

• Exclusive VARI-PITCH 
Audible Output (MX333) 

• Fast LOGt-TRAK Logic 
Function (MX333) 

• 20Q Range (MX333) 



plus these popular sellers in stock and available for immediate delivery. 




Compact Video Generator 

• Video output ior VTR. CCTV 
and monjtoJ" applications 

• Adjuslabte RF, channel 3-4 

• It rock slable patterns* 10 
step gray scale staircase • 3 
bar and 10 bar gated rainbows 

• Adiustat^le cttronta levels 
(0-150';.) • Crystal conlrolled 
chn^maand timing a&cittators 
tor statritity trDm- 20 to 125' 

• Rugged tiigti impact 
Ihermoplastic casE and 
proteclave cover. 

Model 240 




Pocket Semiconducter Analyzer 

• AiJtorT>a1ic. 'harnds-oM" 
operalion — frees boih hands 
loi troubleshCMiiing.* InstanI 
GOOD^BAD analysts — 
irvcludino LEAKAGE — of 
NPM's. PNPs, FETs. diodes & 
SCFl's. in or oui-o1-i:ircuil, 

• Rugged, all solid state — no 
moving pans. • Compaci 
polypropyler^e case.* Wtll nol 
damage jfansislors, diodes, or 
Circujls undef tesl. * Powered 
tjy 2 std 9 V batteries (not inc.} 

Model 21 6 




LCD Digital Multimeter 

• Automatic poianty. iero and 
ovGTfange mdicationt 

• Easy-to-read i?" high LCD 
display 

• ' ; year tiaitefy ti1e in lypcal use 

• 12 Q7. including 9V l^aHery 

• Wiilhsiands A W- dnap wiUiout 
loss Qi accuracy 

« Automatic d&cimaL potni, built 
in low bartei"y indicator drode 
aivJ transistor testing 
capability {LX304 only] 

LX 304 LX 303 



S 



Order with Confidence and get the F ordham Advanta gel 

our prices TOLL FREE 

(800)645-9518 




in N Y state call (5161 7S2-0050 



855Conklin St. Farmlngdale, N.Y. 11735 




■ Master Charge 

■ BankAme heard 

■ VISA ■ COD 

■ Money Order 

■ Check 
COD'S extra 
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Digital IG Probe & Logic Fulser 

PRB-l DIGITAL LOGIC PROBE 
Compatible with DTL.TTL CMOS, MOS and Microprocessors uslnga4 to ISV power supply. Thresholds automatically 
programmed. Automatic resetting memory. No adjustment required. Visual indication of logic levels, using LED's to 
show high, low, bad level or open circuit logic and pulses. Highly sophisticated, shirt pocket portable (protective tip 
capand removable coil cord). 

Automatic threshold resetting •DEto > 60 MHZ 
Compatible with all logic families 4-16 VDC • lONsec. pulse response 
SupplyO.V.P.to 170 VDC • 120 K n imp a dance 
No switches /no calibration • Automatic pulse stretching to 60 Msec. 
Open circuit detection • Automatic i^eaetting memoi^ 
Range extended to 1 5-26 VDC with optional PA- 1 adapter 
PLS-1 LOGIC PULSER 
The PLS-1 logic pulser will superimpose a dynamic pulse traln(20pps) or a single pulse onto the circuit node under 
test. There is no need to unsolder pins or cut prlnted-circuit traces even when these nodes are being clamped by digital 
outputs. 

PLS-1 isa multi-mode, high currentpulse generator packaged inahand-held shirt pocket portable instrument. It can 
source or sink sufficient current to force saturated output transistors in digital circuits into the opposite logic state. 
Signal injection is by means of a pushbutton switch near the probe tip. When the button is depressed, a single 
high-going oi' low-going pulse of 2ft sec wide is delivered to the circuit node under test. Pulse polarity is automatic: 
h igh nodes are pu 1 sed low and low nodes are pulsed h igh. Holding the button down delivers a series ofpulses of 20 pps 
to the circuit under test. 

High input impedanceC off state) 1 meg ohm • Multi mode-single pulses or pulse trains 
Low output impedance (active state) g ohms • Automatic polarity sensing 

Output pulse width 8 (isec nominal • Automatic current limiting; 7 amps nominal 
Input over voltage protection +50 volts • Automatically progcammed output level 
Fmger tip push button actuated • Circuit powered 
Power lead reversal protection • Wo adjustments required 
Multi-family RTL, DTL. TTL. CMOS. MOB and Microprocessors. 
PRE 1 DIGITAL LOGIC PROBE $S6.BB PA 1 HIGH VOLTAGE ADAPTER $8.80 

PCI POWER CORD, Alligator Clips $4.9B PTg REPLACEMENT PROBE TIP(2) $1.80 

PC2 POWEBCORD. Micro Hooks $9.98 PLS 1 LOGICPULSER 148.88 

OK Macliine & Tool Corporation 

3455 Conner St., Bronx^N.Y. 10475 U.S.A. 
Tel. (212) 994-6600 Telex 125091 

•Minimum billings S2H 00. add shipping charge SS.OO 
N ew York S tate resldentsaddapp] icab 1 e tax 
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THIN 
SOLAR 

12/24-Hour Quartz 

Alarm 
Chronograph 

Now with lashtionably Ihin slYlini], 
long-la$tinef £Qlai- pow«r, 12- or 
24-nDur SBlecHon, alarm and full 
chronograph. 

FeatLiriTig: 

• F;imous Quartr Accural Jo *5 
Seconds 3 Wonlfi 

• Built-po Electronic Calendar 

• Night Light lor Evening Viewing 

• Con^lanlLCD Display 

• Day of the Week Indicator 

• Easity Adfusted 'Srtap'" Type 
Bracelet 

Solar Power is now combined with remarikabiy thin styling and 
ramous quarl2 accuracy in our best selling 12^24-Hour Alarm 
Chronograph. A combinaiion that Seil^o and Citizen can't match, 
even ai S200 morel 




Thinneil Scalar AUrm 
Chronograpti Availabls 
it This Low Pricfl! 



$44 



88 



Sat tha vahia yau ptt far anly $44JB 

• 24-Hout Warm — Pleasant, bui efleaive, alarm can &e presei 

lor any rnin:ijle o1 day Or night. Consiantly read indicator lets you 
knnw'Aihen it'$s«l. 

• 12^4'Hour Saltetlon — Vou gel conventional i2TiOLjr time 
or 24-hauir military lime al Ihe touch ol buttons. Switch back 
and iofth as often as you choose Or. leave \\ on 12- or 24-hour 
hme for as long as you want, A must forpilols, military person- 
nel or anyone who needs the ophon of 12 of 24 hour time. 

• Powerful Solar Recharg«r — Fully recharges itself even m 
artilicia] Itght. Power that's guaranteed tor Ihree full years wilh 
life expeciancy of many more. No more troublesome battery 
charges? 

• Full 12'Hour Chronograph — W^Th i,tO second precision. 
add tirne and lap nme Add lime lets you lime everything tram a 
telephone call io a tup . . up to 1 2 Eull Jiours. Lap lime leis you 
time each component wilhm an event ideal lor production man- 
agers, coaches, sports tans, anyone wrth a crittcal lime depen- 
dent activity. 

* ConlinuQusly Sticws: 

■ Hours, Minutes and Secon<}s 

* Day of Wee}; Flag 

■ AM.'PM Notation in 12-Hour 
Mode 



« Quartz Accuracy — Eo * 5 seconds a month. 




« Month. Day and Date- 
the push of a button. 



SMkMQNTuilWlDl'.uFlllS^I ^ 

Q • 1 
D ■ I O 



Shown. Sepiembef IS Tuesday 



COMPARE THINNESS! 

Tt^inrtBSt Sofar Alarm Chronograph avallabte at this low piice. 



Seiko 


S25CI 


10.5 mm 


Ciiiien 


S255 


H.Orim 


Teios Inslruments 


S125 


12.0 mm 


Thin SQlar 


$44.89 


9.5 mm 



4 Handsome Styling — Crafted, gualitysiamless steel back and 

bracelet Optional goldlone model now available with 3 micron 

Quality gold plaiing at S49,se 

15-Day No-Rlsk Trtal — Try it for 15 days, if you're not com- 

pleteEy satislied with its quality and leatures, relurn it to us lof a 

prompt refund of your purchase price. In addilion. (here's a full 

One-'Vear Manulacturer's Warranty against defective parts and 

workmanship. 

EasyTo Order Just cafi ouf toN I ree number below, or fill in the 

convenient Ofderform. Order yours today' 



KlEDifl tnflRl^ETJfiiG. iWC. 

10155-9 Piano Road. Oalias. TX 75238 

O Ves! Please send me "Riiil Sofar 12'24-Houf 

Ouarti Alarm Ch(ono(rap()(s). with 15-Diy No-Risk Rsiurn 
Privilege, at S44.88 eacii. pius S2.5D postage and jiandim^ 
Texas residenf5 add i% saie$ ii)t.. 
n Siivertirae 3 GoidloriB S49.88 

Name 

Address 

City 

Stale 



G ClKCk or raoney order enclosed 
For oven laster service, charge 1o: 

3 Master CliafBBfVisa Expirts 

Account # 

Signalure 



.Zip. 



ORDER TOLL FREE 1-800-527-7066 

In Texas Cain -21 4-349-31 20 

©MMI-1980 RE110 



LETTERS 

com inued from page 22 



possibility of electromagnetic energy mov- 
ing at a speed greater than light why don't 
they ask about electric and magnetic fields 
separately? After all it is very easy to divert 
a magnetic field alternately between a 
longer and a shorter magnetic patfi. Then if 
E = mc^ and C varies we can get energy by 
changing c instead of m with fission or 
fusion. Since c is a squared term, that 
method would be far more efficient than 
fission or fusion and there would be no det- 
rimental radiation. 
JOHN W. ECKLIN 
Alexandria, VA 

OOOOPS 

In our October issue, readers saw a ref- 
erence to "Figure 2" on page 116 (Commu- 
nications Corner), and a fevtr lines below 
were asked to turn to page 122, Alas, Fig. 2 
was inadvertently mislaid when we made 
up page 122. Here is the missing figure. 




30-5ntiflHz 
(VHF-LDW) 
FRONT END 



144-174 MHi 

(VHF-HtGHI 
FRONT END 



410-512 MHi 

(UHF) 
FRONT END 



TUNING 
VOLTAGE 

In our October issue, Figure 19 on page 
93, in the story "Unicorn Robot," is shown 
without dimensions. Here is the correct Fig. 
19. 



^, U.i 






•-MINIMUM 1 
FOR SAFE 
BATTERY 

CLEARANCE 



10.50" 




CABLE TV 

Congratulations on your editorial in the 
August issue, in which you remind us that 
the same logic that caused the FCC to 
require access to sales and service on tele- 
phone equipment and independent inter- 
connect companies should also apply to 
cable TV. 

Since day one, the National Association 
of Television and Electronic Servicers of 
America (NATESA) has been in the fore- 
front of actions to assure that independent 
electronics' technicians have earned the 
right to install sets on cable-TV systems. 
Thus far, to assure that right has required 
that each franchise had to be treated sepa- 
rately. Advance technology now indicates 
that cable TV may move ahead much fas- 
ter; thus, the need for a uniform ruling on 
the rights of independent servicers is clear- 
ly in order. 

We shall therefore renew our plea to the 
FCC for a decision regarding our rights 
without delay. 

Again, congratulations. 
FRANK J. MOCH 
Executive Director, NATESA 
Chicago, IL 

MORE ABOUT ETCHANT DISPOSAL 

Robert K. Deunk's scathing attack on 
one of my PC etchant disposal methods 
was totally unwarranted (Letters, May 1980 
issue.). He predicted grave consequences if 
sodium carbonate is added directly to the 
expended etchant, which he calls a 
"strong" acid. If Deunk had done his home- 
work he would have realized that fresh, 
undiluted ferric chloride etchant contains 
less than 6% acid (NCI), a relatively weak 
solution in chemical terms. 

A six percent solution of HCI is hazard- 
ous to the eyes and skin but is far too weak 
to cause the predicted violent reaction 
even if a large amount of sodium carbonate 
were added en masse to pure etchant. The 
recommended procedure of diluting the 
expended etchant with water and adding 
the sodium carbonate slowly is to control 
foaming, not because of an overheating 
problem. The method is both safe and con- 
venient. 

L. SCOTT HOFER 
Federal Way, WA R-E 




ALL DIMENSIONS 
IN INCHES 
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Probkm: 

Build an oscilloscope light enough 
to carry in the field, yet sophisticated 
enough to use in the repair shop. 
And bring it in at under $600. 

Solution: 

Non-Linear Systems* MS-230. 

A 3 lb. 10 oz. miniscope. 
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Ai 3 Jbs. 10 oZr. the MS-230 is the lightesi miiiiscope arourid. Now you can take the scope to the 
problem. Or bring the probleni to (he scope. 



It's easy to get carried away with 
the MS-230. Our remarkable, new 
30-megahertz, battery-operated, 
dual-trace miniscope. At 3 lbs. 10 
02., it's the smallest, lightest mini- 
scope in the field today. Suddenly, 
portability's not a problem anymore. 




On a benchlop or a belt, over a shoulder or in a 
tool kit. the MS-230's ready lo go. 

Sets up shop. Makes hotisecaUs. 

The state-of-the-art MS-230 is at 
home anywhere there's a need to 
accurately test or measure elec- 
tronics equipment. 
TV repairmen fmd it works 



wonders in the field. Tuck it in the 
tool kit, sling it over a shoulder or 
slip it on a belt, and it's ready to 
make a quick on-site diagnosis. 

It's a great benchmate in the 
shop, too. Checks distortion, com- 
pares circuit inputs and outputs, 
finds faulty components. All writh 
equal ease. And the MS-230 is so 
compact it doesn't clutter up the 
work area. 

What's more, the versatile MS-230 
is perfect for servicing microcom- 
puter systems, maintaining avi- 
onics equipment and diagnosing 
sophisticated medical equipment. 

A trio to pick from. If your work 
demands an oscilloscope that 
handles virtually all normal appli- 
cations with unblinking accuracy, 
we've got your number. The MS- 
230, A superb value at $598.15. 

We also make miniscopes to 
match other budgets and needs. 
Take the MS-215, for example. It's 
a 15 MHz, dual- trace scope priced 



at $465.45. Or the MS-15, 15 MHz. 
single-trace at $349.80. 

J^d each model is available with 
optional accessories to help you 
get the job done. Like a 10:1, 
10 megohm probe and leather 
carrying case with shou?der strap 
and belt loop. 

When it comes to portable, afford- 
able, accurate miniscopes Non- 
Linear Systems leads the way. 

MS-230 at a glance 



Vertical Bandwidlht 


30 MHz 


Dellcction Factor; 
Input Impedance: 

■nme Base: 

Horizontal Bandwidth 


10mV/divto50V/dtv, 
12 calibrated ranges 

I megohm in paialld 

with 50 pF 

0.05 uSec/div to 

0.2 Sec/div. 21 calibrated 

ranges 

200 WHl 


Trigger Modes; 


Automatic, Internal, 
External and Line 


Power Sources: 
Internal: 

Externa]; 


Rechargeable lead 
acid batteries 
US VAC or 230 VAC. 
50-60 Hz via piug-in 
transformer 


Size: 


2.9" H X 6.4" W X 8.6" D 
(74 mm x L63 mm x 
218 mm) 


lAteight: 


3 lbs. 10 oz. ( 1.65 Kg) 



Get the word on tis. Non-Linear 
Systems has been intelligently 
innovating in the digital testing 
industry for nearly three decades, 
From the introduction of the first 
digital voltmeter to breakthrough 
products like the MS-230. 

To get the whole story, from 
product facts to philosophy, vmte 
for our free 1980 Catalog today. 
Non-Linear Systems, Inc., Box N, 
Del Mar, California 92014. Tele- 
phone (714) 755-1134, TWX 
910-322-1132. 



Non-Linear Systems, Inc. 

Specialists in the 
science of staying ahead. 



D 1990 Mofl Lncar Sy^lcm tnc 

rc»3 

Non-Linear Systems, Inc. 

Box N, Del Mar.Califomia 92014 

Please send me your free 
1980 Catalog. 

Name 
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Heath Co. Model lM-2215 
Portable Digital Multimeter 




CIRCLE 50 ON FREE INFORMATION CARD 

THE MODEL !IU~22IS 3'/i-DlGIT LCD HAND-ItBLD 

digital multimeter is Heath's latest entry into 



the DMM arena. The operating controls are 
mounted along the side of the case, in a design 
that has been popularized by many manufac- 
turers recently. The IM-22IS is available only 
in kit form. 

Our test sample, however, was received fac- 
tory assembled and we therefore cannot com- 
ment on how dilTlcult it would be to assemble. 
Since it was pre- wired, the calibration was also 
done at the factory. There are built-in refer- 
ences for use in the calibration of the multi- 
meter. However, if you have access to lab- 
grade equipment for the calibration procedure, 
you can improve the accuracy of the IM~2215. 
According to the specifications provided, that 
difference is quite small and in most cases can 
be ignored. For instance, using laboratory 
standards it is possible to attain an accuracy of 
± .25% of reading -I- 1 count. Using Heath's 
built-in references it is possible to set your 
meter to an accuracy of ± .35% of reading + I 
count. Those settings are for the DC voltage 
ranges but the same basic variation is carried 
Ihroughoul the specifications. In practice, 
there are few times when more accuracy is 
needed than what can be found in the Heath 
IM-22U. 



All readings are displayed on a large-sized 
LCD (Liquid Crystal Display) which can be 
easily seen from at least 10 to 12 feet away. 
The digits arc approximately '/:-inch in height 
and about 'A- inch wide. The use of LCD read- 
outs allows long battery life, especially impor- 
tant for field work. Speaking of battery life, 
typically a carbon-zinc battery can be expected 
to provide 100-150 hours of operation, while 
an alkaline unit will provide in the neighbor- 
hood of 200 hours, [n either case, there is a lo 
BAT indication displayed on the LCD when 
80% of the battery life has been consumed. 
That warning will mean thai there should be at 
least 20 hours of operation still possible with 
the present battery. Of course, it will depend 
upon the type installed so that is a minimum 
amount of operating time. 

Heath has provided built-in safeguards to 
prevent damage to the IM-2215 when the 
input is subjected to overloads. Those protec- 
tive devices will prevent damage within certain 
specified limits. The limits are listed as 1000 
volts DC, 750 volts AC on all voltage ranges of 
the DMM. To that guy who always decides to 
check voltages while the meter is still set up to 
continued on page 32 



O 

z 
o 

(T 

I- 

o 

UJ 



o 

< 

26 



Reaching is Easier 
than Searching 

NEW! KEYSTONE 

SPACER 

STANDOFF 

ORGANIZER 

The following Organizer Kits are available from stocid 



V>" O.D. Round (Threaded) Stand olf 
Brass Nickal Plated 

AssonmentDnsOGpcs. 
in V, V. %". frandVleogihs. 
Willi llirHd sizes ol 4-40, 6-3? and B-32. 
100 pes, 01 tach sue compiele woih obins! 

KITNO, 3TR-1S J14{],CI0 

Vt" 0,D, Round (ThtBaded) Standoff 
Aluminum tiidlla Finish 

Assonmeni o[ i &00 pes, 
in \". ?,". ',", 1i"and 1" fengihs, 
Wiih Thread ales ol 4-40, 6-32 and 8-3Z, 
1 DO pes. ol ^cli size com^te Miih eaOEnel 
K[TN0.STH-35 S140,M 



1 

s 




Ideil for Eiiglfiesrino Labs, R&D Fftcilitla», Workshops and Ropalr Shops. 
Avail yourseli of atl the practlcrtl sizes &. types af spacers and standoffs and 
mairitairt a neai cornpteie invenloiry oM ha most frequently used parts in your day- 
to-day operations. 

Your chofcfl ol "a" diftsrent kits of the most popular spacers and standoffs. An 
assoilment of various si2:es and styles in Brass, Aluminum and Nylon with tapped 
or thru-hoie. Metai cabinet is designed to be stacked upon one another or can 



bewaM mounted. Clear plaslic drawers are 



Vi" O.D. Raund (Clear) Spacer 
Brass HicW&i Plated 

Assannent of 1 500 pes. 
in V. V, V, ^''artd 1" lengths. 
Wilil cteai^rax holes for W , #6 amJIffi , 
100 pc$. ol eacli si^e c:cKinpleie with cabinei 
KITNO.SPfl-13 S110.00 

Va" D.D. Round (Clear) Spacers 
Aluminum Irkfite nnish 

Assoflmeni Ol 1500 pes. 
in V, V. V", ^Z* and \" iengltis. 
Withcicaranceiwieslof #4, il6,ani] t&, 
100 pes. oE e&ch size oomptete mih cabinet 
KiTND.SPfl-34 S110.00 



II 



'/<"HEX|Tlifeaded)StandoH 
Brass Cadmium Bated 

Asswtmenl of 1 500 pes, 
in ^'*". \". V\ ^m" and V lenglhs. 
Wilh ihread sUes oil 4-40. 6-32 arw B-32, 
100 pes. of each size ccKuplele with cahiheE 
KIT NO, STtl-14 S145.0D 

V," HEX (Ttireaded) Slandoff 
Aturtllnum Indite Finish 

Assortmenl ot 1 500 pes. 
ih V. V, '7", ^/', and r tengths 
With thread Sizes ol 4-40, 6-3a and 8-12. 
lOOpcs, oteachsize complete wilh cabinel , 
KIT NO. STH-n SI 45. 00 



', labeled for easy idenlification. 

Vi" HEX MalB/Femate StsndoHs 
Brass NIckBl Plated 

Assorfh>en! ol 7!jO pes. 
in '-i", V, r, IV", ano IS" len^ihs. 
Wiih-lhiBad sizes 01 4-40, 6-32 and 8-32 
50 pes, 01 each size complete wiih cablnel. 
KIT NO. STH-19 SISO.OO 

Vt" Heund (Clear) Siucsr 
Nylon 6/6 

Assodmerit ol tSOO pes. 
Ih ^", ^'', \". ^"aiHl 1" len^ins, 
Wilh clearance holes for #4, K and 18. 
100 pes, ol each size com}]^ wilh cabinet. 
KITNO.SPfl.8 $7(1.00 



Et-ECTRONICS CORR 



49 BLEECKER ST., NEW YORK, N.Y. 10012 (212) 475-4600 
CABLE-KEYELCO NYK TWX: 710-581-2861 



CIRCLE 4S ON FREE INFORMATION CARD 



Non-Linear Systems 
introduces the 2 lb. 4 oz. test lab. 
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® TOUIMfiEST 20 



The new Ibuch Tesl 20 DMM weighs only 2 [bs. 4 oz. Yet It puts twenty key tesl ftmctions al your fingertips. Plus 
exdusive light pressure toucii function selection. Shown from above on leather shoulder sling (optional). 



Introducing the remarkable Touch 
Test 20. Now, vAth its 20 key test 
functions at your fingertips, (plus the 
ability to measure 10 electrical para- 
meters and 44 ranges) you can take 
one lab to the field instead of a 
cumbersome collection of individuai 
testers. 

Another bright idea. The Touch 
Test 20 is the only DMM writh light 
pressure touch function selection. 
No more dials to fiddle with. Instead, 
an LED shows the function you 
choose. And when you switch, you 
get an audible bleep and a TOual 
blip to let you know. 




Opctation's a snap. A light touch chooses the 

function. An LED shows it. 

Ftmctional. Not gimmicky. We be- 
lieve that in DMM design, form shotid 
follow function. For example, it's 
rare that a DMM is used hand- held. 
Usually it's placed so the operator's 
hands are free to manipulate the 
test leads and the equipment being 
tested. That's why we developed the 
Touch Test 20— to fit where and how 
it would be used. The result is the 



most innovative portable/bench- 
type multimeter in the industry 
today. 

Small wonder. The Touch Test 20 is 
designed specifically for mainline 
electronics measurement and testing. 
It checks AC and DC voltage, AC and 
DC current as wel! as resistance. 
Analyzes temperature in Celsius and 
Fahrenheit, Measures conductance 
and capacitance. It also performs 
diode/transistor and continuity 
tests. All with the accuracy that's 
synonymous with the name Non- 
linear Systems. 

Shop-proven. Field-proven. The 

Touch Test 20 is ideal for benchtop 
use. The large, 0,55-inch LED num- 
bers make it easy to read. And its 
dial-free. light touch selection sys- 
tem prevents the unit from skitter- 
ing across the tabletop. Light and 
versatile, it's the perfect, portable 
road lab, too. 

The Touch Test 20 comes with test 
leads, temperature probe and re- 
sistor/capacitor test adapter It fea- 
tures automatic polarity and over- 
load indication plus in-circuit test 
capabilities. The Touch Test 20 is 
available in two models — recharge- 
able battery or line operated. All 
parts and labor are guaranteed for 
a full year And each mode! is avail- 
able with optional accessories like a 
leather carrying case with shoulder 
strap and belt loop, to help you get 
the job done. 



Toticb Test 20 at a glance 



Maiafcincati 




AC\fe[tage 


IO^Vio750VRMS,6range5. 


DC\foItage 


10 ^V to 1000 VDC. 6 ranges. 


AC Current 


10 fiA to 10 A, 4 ranges. 


DC Cuirent 


0.01 fiA to 10 A, 7 ranges 


Resistance 


10 milli n to 20 meg n, 




7 ranges. 


Temperature 


-40=C to ISO'C, -40°F to 




30Z°F, 2 ranges. 


Conductance 


0.01 nS to 200 nS (equivalent 




to 5 megohms to 100,000 




megohms) 2 ranges. 


Capacitance 


1 pF to 200nF, 6 ranges. 


T«i* 




tXode 


Diode and transistor junctions 




in conducting and non- 




conducting directions. 


Continuitv 


Audible signal. 


Size 


2.9"Hx6.4"Wx7.5"D 




(74 mm X 163 mm X 191 mm) 


Weight 


2 lb. 4 oz. (1.02 kg) 


Price 


$425.00 with batteries 




$399.50 without batteries 



8 DMMs. One right for yoa. Non- 
Linear Systems also offers eight 
other outstanding digital multi- 
meters. Wm and low-priced, each 
of our three, three and one- half and 
four-digit DMMs is a performance 
and vaiue-packed instrument. 

Get the word on as, NLS has been 
intelligently innovating in the digital 
instrument industry for nearly three 
decades. From the introduction of 
the first digital voltmeter to break- 
through products like the Touch 
Test 20. 

To get the whole story, from pro- 
duct facts to philosophy, vmte for 
our free 1980 Catalog today. Non- 
Linear Systems, Inc., Box N, Del Mar, 
California 92014, Telephone (714) 
755-n34,TWX 910-322-1132. 

Non-Linear Systems, Inc. 

Specialists in the 
science of staying ahead. 
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Non-Linear Systems, Inc. 
Box N, Del Mar,Califomia 92014 
Please send me your free 
1980 Catalog. 
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MICRO SYSTEMS, 








OFFERS THEM EXCEPT NTS, 
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IN FACT, NTS ELECTRONICS 
PROGRAMS INCLUOE THE 
WIDEST ARRAY OF SOLID STATE 
AND DIGITAL EQUIPMENT EVER 
OFFERED BY ANY HOME STUDY SCHOOL. 




Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 
home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 
show you how to program it to do what you want. 

It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 
Then, to learn how to localize microcomputer problems s/™,««,rv«««p„c. 

and solve them, you'll experiment and test with a digital multi- 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home-made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production-model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS/HEATH 
digital color TV (25" diagonal) you actually build and keep. 
In Communications Electronics you'll build and keep an 
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you'll encounter in the field. 

Find out more in our full color catalog on the program of your choice. 

NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHMICAl-TRAOE tftAirj:rje SiNC-E 1 SOS 

«na Sa ReUEmU ST, L!ISAMGELES,CA.g(B}7 

NATIONAL TECHNiCAL SCHOOLS 

+000 South Figueroa Street, Dept. 206-110 
Los Angeles. CaFilornia 90037 

Please rush FREE color catalog on course checked below 

D Microcomputers/ Micro Processors D Auto Mechanics 

a Air Conditioning 
D Home Appliances 
D Color TV Servicing 

Age 





Digital Muttim0ter 



1, The NTS/HEATH H-89 Microcomputer features floppy disk stor- 
age, "smart" video terminal, two Z80 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers. 

2, The NTS/Roclwell AIM 65 Microcomputer A single board unit 
featuring an on-board 20 column alphanumeric printer with 20 
character display. A 6502-based unit 4K RAM, expandable. 
Available in rJTS's Microprocessor Technology Course. 

3, The NTS/KIM-1 Microcomputer A single board unit featuring a 
5 digit LEO display with an on-board 24 key hexadecimal 
calculator-type keytroard. A 6502 based microcomputer with IK 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 




n Communications Etectronlca 
C Digital Electronics 
Q Industrial Technology 

Name . 



Address 
Apt 



_City . 



State 



Zip 



n Check if interested in G.I. information. 

n Checit if interested ONLY in classroom training in Los Angeles. 
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Hand-held Non-contact Current Meter 
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Now the famed Bell Current Gun probe 
goes a giant step further, and puts 
the "answer" right in your hand with a 
built-in readout. Reads dc to 400 Hz 
from to 200 A. Features automatic 
reading hold. Has output for use with 
scope. Utilizes principles tried and 
proven in Bell's broad line of Hall effect 
current measuring instruments. 

Request full specs, or order direct. 
Send check or company P.O. for 
$249 (plus $3.50 shipping) to 
F.W, Bell, 6120 Hanging Moss Rd., 
Orlando, PL 32807. 



Magnetics & 
Electronica, Inc. 




Subsidiary, Magnetics & Etaotrpnics, Inc. 
CIRCLE 77 ON FREE INFORMATION CARD 



EQUIPMENT REPORTS 

continued from page 26 



read resistances: Take heart; you can now 
apply as much as 300 volts AC or DC to any of 
the resistance ranges without damage. Those 
figures arc taken from the Heath manual and 
no attempt was inade to verify their accuracy. 
The current ranges are also protected by a 
combination of clamp diodes and a fuse. 

Whenever there is an overload, or when an 
ovcrrange condition occurs, the display will 
show only the most significant figure {"1" in 
the leftmost position) and all other digits will 
be blanked out. That same overrange indica- 
tion will be displayed when a resistor being 
checked is higher in value than the setting 
selected by the range switch. The fact that an 
overrange indication is being displayed, how- 
ever, does not mean that the instrument is 
being damaged. 

The input connections to the meter arc made 
using the conventional banana plug and jack 
system. That means that you may still make 
use of any special test leads you may have 
already constructed for your old, reliable, anal- 
og meter because most of them have used that 
series of connectors. The leads supplied are of 
fine quality and are long enough for nearly any 
normal servicing operation. The leads are 
coded red and black in the normal fashion, and 
the black lead is fitted with an alligator clip on 
the free end, as is often the case. Three jacks 
are used for connection. 

Physical measurements of the IM-2215 arc 
2"H X 37/'W X 7'A"L (5.1 X 8.3 X 1 9.1 
cm), which makes it easy to hold in one hand 
while using your other hand to attach the 
probes to a circuit. The range switches arc eas- 
ily operated with the same hand that is holding 
the unit. There are eight push-type switches, 
located along the left side of the DMM and 
recessed slightly to prevent them from being 
damaged or bent. The tip of the thumb can be 
used to push the selector switch and still allow 
the other fingers to maintain a firm grip on the 
case. (In case one is left-handed, the tip of a 
finger can be used to select the proper range.) 

The selector switches are arranged in a con- 
venient manner. The switch nearest the input 
jacks is the one that selects the ohmmetcr 
function or the current/voltage scales. The 
actual choice of current and voltage is made by 
the connection of the input leads in the proper 
jacks. By the way, the current ranges are 
called-out on the panel by a pink background 
while the voltage sections are highlighted in 
blue. A green-colored background is used to 
higKlight the ohms ranges. 

Other physical features of the Heath IM- 
2215 include a display that is tilted forward 
slightly with respect to the main body of the 
unit. That feature aids in allowing better vlsa- 
bility of the readout when the case is lying flat 
on the workbench. If a steeper angle is 
required for viewing, there is a bail -type stand 
attached to the rear side of the case. That stand 
allows the unit to be placed at an approximate- 
ly 45-degree angle with reference to the 
bench's surface. 

Ranges include four current choices from 2 
mA to 2000 mA, AC and DC. The five voltage 
ranges cover from a low of 200 mV to 1000 
volts on DC. AC voltage measurement is lim- 
ited to a maximum of 750 volts. The resistance 
ranges include a low range of 200 ohms full 
scale and a maximum of 20 megohms full 
scale. The resistance measurements are spread 
over six ranges. The top switch on the front 
continued on page 36 




J.O advance in the electronic-oriented world of today — 

and tomorrow —you need to understand microprocessors. 
Now, Heath/Zenith Educational Systems brings everything 
together in one complete, easy-to-follow self-instructional 
course on microprocessors — so you can gain the knowl- 
edge needed to secure your future in electronics. 

Heath/Zenith's Microprocessor Course — as does every 

program in the Heath/Zenith Electninics Education line — 
reinforces each concept FOUR ways: 

1. Vou READ clear, concise Ifxt material. 

3. You SEE lacgR, colorful visuals. 

3. You HEAB audio cassette tapes which reinforce material pre- 
sented in the text material and visuals, 

■t. Vou PERFORM programming and interfacing experiments, 
which give you hands-on esperience in programming and 
interfacing microprocessors. 

Sixty-two different electronic components are in- 
cluded, to make the Heath/Zenith Course an even belter 
value. These parts are used in the hands-on programming 
and interfacing experiments. 

The Heath/Zenith Microprocessor Course is backed 

by a Microprocessor Tbainer, used to perform the experi- 
ments. Based on the popular 6800 microprocessor, this 
Trainer functions as a miniature digital computer. Built-in 
IK ROM monitor program controls operation. Six-digit LED 
display provides address, data readout. 

In the experiments, you work with actual components — 
to gain hands-on experience and confidence, and to make 

learning more effective. 

Here is what you will know when you finish this easy- 
to-iearn course: 

Prograimning — including branching, algorithms and How- 
charting, 

The SBOO Microprocesaor — including architecture, instruc- 
tion set, addrcs.sing modes and interrupts. 



Inlerfacing — with ROM, HAM, di splays and switches, D/A and 
VD converters; using (he Peripheral Interface Adapter iPlA), 
Number Systems and Codes, Microcomputer Basics and 
Computer Arithmetic. 

Tiirn to pages 74 and 75 of the latest Heathkit Catalog for 
full details on the Microprocessor Course and TTainer — and 
our complete line of top-quality Heath/Zenith Courses, 

If you don't already have a Heathkit Catalog, send for 

your free copy at one of the addresses below. Or pick up 
your copy at the nearest Heathkit Electronic Center* in the 
U.S. and Canada, where Heath /Zenith Educational Courses 
are displayed and sold. 




Start on the road to your future in electronics ivith 
the award-winning Heath/Zenith Microprocessor 
Course. 

Don't wait until tomorrow for knowledge you can learn today. 

HEATH" 

Educational Systems 

D»pt. 020-713, Baaton HarlxM-. MJ49022 

tn Canada: contact Heath /Zenith Educational Systems, 
14SO Dundas St. E., Mississauga, Ontario L4X 2fl7 

Also at Heathkit Electronic Centers from coast-lo-coast. 

f*SeBthcV''htJi^fm^r.it3fyiiurphont;bi3vkfnr1hr h}i:ittif3n ntrarvst you. tn Iht; l.'.S.. 
Hi^athhft l-'lriTtrvnlr Ct^nti'm art unitx ctf Wjilncfuitjjo^ £Ii^i:imnic» Corpwttion.t 
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Sabtronics Hand-held Digital Multimeters 

Having such excellent instruments makes 
it tough to explain our low price. 
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Accurate performance you can 
rely on, time after time. That's what 
you expect from a quality DMM. But 
don't expect to pay as much for it any 
more. Because now Sabtronics brings 
you top quality DMMs with more fea- 
tures and better accuracy than other 
comparable units on the market today. 
And ours cost surprisingly less! 

We cut the price. 
Not the quality. 

What you get is a precision 
crafted instrument that features 
single-chip LSI logic, as well as a laser 
trimmed resistor network. And a sta- 
ble band-gap reference element en- 
sures better long-term accuracy. 
Basic DCV accuracy is 0.1%. The 
Model 2035A gives you 32 measure- 
ment ranges and 6 fanctions. The 
Model 2037A has an additional tem- 
perature measurement function and 
comes complete with a sensor probe. 

First in features. 
First in price. 

Both models feature touch-and- 
hold capability with the optional probe 
— it's so convenient, you'll wonder 
why the expensive models don't have 
it yet! And two-terminal input for all 
measurement functions — this elimi- 
nates lead switching and makes your 
job easier. 



Of course, auto zero, auto polar- 
ity and overload protection are stand- 
ard. And you get 200 hour operation 
from a single 9V transistor battery. A 
low battery indicator warns you of the 
last 20% of battery life. And the big, 
sharp LCD readouts allow easy view- 
ing in bright sunshine or low ambient 
light. Built-in calibration references 
let you calibrate the unit any time, 
any place. 

You can buy Sabtronics multimet- 
ers assembled or in kit form with sim- 
ple step-by-step instructions. 

Why the low price? 

We sell what we manufacture, 
directly to vou . 

Send in the coupon and order 
your new digital multimeters now. 
Credit card holders may call. 



BRIEF SPECIFICATIONS 

DC Volts: IOOmV to lOOOV, 5 ranges; 
AC Volts: IOOmV to lOOOV, 5 ranges; 
DC Current: 0. I/jlA to 2A, 5 ranges; 
AC Current: 0. IjttA to 2A, 5 ranges; 
Hi-Ohms: O.in to 20Ma, 6 ranges; 
Lo-Ohms: O.lfl to 20Mn, 6 ranges; 
Temperature: -SOX to +150°C 
(-SS^P to -^302''F), 2 ranges (Model 
2037A only); Dimensions: 3'//' wide 
X 63/4 " long X 1%" deep (89 X 171 X 
36mm); Weight: 11 oz. (excl. 
battery); Overload Protection: 
lOOOV DC or AC peak all voltage 
ranges, 250V DC or AC peak all Ohms 
ranges, 2A/250V fuse all current 
ranges. 

Making Performance Affordable 
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Sabtronics International, Inc., 5709 N, 50th Street, Tampa, FL 33610, (813)623-2631 

Please send me the lollowing: 

Model 203SA Hand-held MultimBter kll(s) @ $74.95 each S 



-Model 2035A Hand-held Mulrimeterfs), assembled® S99.96each S_ 

JlodelZ037AHand-hetdMuliimeierkli(s)@ S99.95 each S_ 

_Model 2037A Hand-held Mul[imeler(s). assembled® $119.95 each i_ 

_THP-20 Touch-and-Hold Probe(s(@ 119.95 each . . S_ 



Shipping and handling @ $5.00 per inslrtjment* S. 

For delivery in Florida, add 4% Sales Tax S. 

10% deposiHor CO D. orders S 

I enclose n check O money order (Allow 2 to 3 weeks for personal checks to clear.) 

Ctiarge; n Visa □ Master Charge 

Account No Exp. Dale 

Name . 



Cily. 



-State. 



-ZIP. 



■Conlinenlal U.S. only. AK, HI, & PR $6.00. Canada $7 SO; overseas air mail $21 .00 



A superb frequency counter 

is frequently not counted-just because 

it doesn't have a high price-tag. 




The truth is, our 8000B 
1 Gigahertz is an excellent counter. In 
fact, it's preferred by many engineers, 
technicians, and electronic enthus- 
iasts. Not a single competitor on the 
market today can surpass our price/ 
performance ratio. 

And we've deliberately kept our 
prices down. First, we've refused to 
join everybody else in their high mark 
ups. Instead of "chai'ge what the mar- 
ket will bear, " for us it's "charge a fair 
price. " Second, we sell what we man- 
ufacture, dii^ectly to you. So extra 
costs of extra steps are automatically 
eliminated. Third, we have to build a 
lot of frequency counters to meet the 
demand. Because we do sell so many, 
we don't have to charge a high price to 
make a profit. 

And about quality . . . 
Sabtronics frequency counters always 
have the most innovative features 
available. For example, our 8000B 
1 Gigahertz Frequency Counter has a 10 
Megahertz precision crystal timebase. 
But most important, the 8000 B, using 
the most advanced LSI circuitry, has a 
guaranteed sensitivity of 30 milivolts 
up to 1 Gigahertz, with 20 millivolts 
typical. The three-stage differential 
amplifier IC makes this possible. Al- 
together, the 8000B uses only 6 IC's, 
making the chance of failure virtually 
nonexistent. 



Three selectable gate times pro- 
vide the measurement speed you need 
— and greater resolution. The resolu- 
tion is further enhanced by our count- 
er's 9-digit display. 

Like the 8000B, Sabtronics' 
8610B is a high-quality precision fre- 
quency counter. It features only 4 IC's, 
and offers a frequency range up to 600 
Megahertz. 

The cases of both counters are 
high strength impact-resistant ABS 
plastic. Elegant but very rugged. 
Sabtronics doesn't believe in skimping 
on the high quality construction that 
brings excellent performance. But 
we're not about to charge a high price 
just because we could get it! 

Send in the coupon and order 
your new frequency counter now. 
Credit card holders may call. 



BRIEF SPECIFICATIONS: 

Frequencv Range: 10 Hz to 1 GHz 
(Model 8000B), 10 Hz to 600 MHz 
(Model 8610B); Timebase: 
Frequency: 10 MHz, Stability: ± 1 
ppm (20 to 40C°.), Aging Rate: < 1 
ppm/year; Sensitivity (adjustable): 
Input A< 15 mV to 100 MHz, Input B 
< 30 mV, 100 MHz to 1 GHz (Model 
8000B), < 30 mV, 100 MHz to 600 
MHz (Model 8610B); Gate Times: .1 
sec, 1 sec, 10 sec; Resolution: 0.1 
Hz to lOMHz, 1 Hz to 100 MHz, 10 Hz 
to 1 GHz; Display: 9-digit LED 0.4"; 
Power Requirements: 4.5 to 6.5 
VDC (4 C-cells) or optional AC 
adapter; Dimensions: 8" wide X 6.5" 
deep X 3" high (203 X 165 X 76 mm), 
1. 3 pounds (590 g) excluding battery. 

Making Performance Affordable 
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Sabtronics International, inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631. 

Please send me the followmg: 

Model 8000B 1 GHz Frequency Counter(s), Assembled© SI 99.00 each $. 

Model 800061 GHz Frequency Counter(s), Kit® $184.00 each S 



_Model setOB 600 MHi Frequency Counter{s). Assembled @ 5129,00 each S_ 

-Model 86106 600 MHz Frequency Counler[s).Kil@ $114. 00 each . S_ 



Shipping and handling. SS.OO per unil' S_ 

10% deposit tor C.O.D. orders , S- 

Florida residents add 4% Sales Tax $_ 

I enclose D check □ money order. {Allow Iwo to three ^eeks lor personal checks to clear.) 

Charge: D^^isa D Master Charge 

Account No Exp Date 



Name . 



City. 



'U.S. onlyCanada 57. 50; overseas air nnailE25. 00. 
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EQUIPMENT REPORTS 

continued from page 32 



panel is the AC/DC selector, and the on/off 
switch is located on the left side of the ease for 
ease in turning the unit on or off with the 
DMM being held in the one hand. 

Testing diodes and transistors has been con- 
sidered and the 2K, 200K, and the 20 Meg 
ranges contain terminal voltages in the .800 to 
1 volt range which is sufficient to lurn-on most 
solid-state devices. The balance of the resis- 
tance ranges will not provide enough current to 
cause a diode to conduct and therefore are 
handy for making in-circuit measurements. 

All in all, when it comes to digital multimet- 
ers, the lM-2215 is hard to beat especially for 
the price. The large digits, coupled with a 3 'A 
digit resolution, and the accuracy that is built 
into the Heath portable DMM should provide 
the professional service technician, mainte- 
nance worker, or serious hobbyist with a mea- 
suring capability in excess of his normal 
needs. 

A heavy leather carrying case is available 
thai allows the unit to be carried on your belt. 
Line-voltage operation is also possible with an 
optional AC adaptor. Two AC adaptors are 
available for either 120-volt or 220-volt use. 

The iM-2215 sells for S94.95. The model 
PS-2350 adaptor for 120-volt operation sells 
for S4.95 while the 220-volt model PS-2450 
adaptor costs $14.95. The handsome leather 
carrying case sells for $14.95. 

The rugged-looking IM-2215 should be able 
to stand up to anything in its price range. The 
cahbration on the unit tested was well within 
the published specifications. No deviations 
were noticed. The instruction manual is repre- 



sentative of all Heath manuals in that they are 
construction manuals, service manuals, user's 
manuals, and theory- of- operation manuals all 
combined into one booklet. Since there are 
many charts showing how to construct and 
assemble the unit, identifying the parts and 
their locations should not be difficult if that 
issue should arise. Parts and service (if needed) 
are also readily available from the Heath Com- 
pany, Benton Harbor. Ml 49022 R-E 

Uk-Precision Model 820 
Vgital Capacitance Meter 




THE B&K-PRECtSION DIVISEON OF THE DYNA- 

scan Corp., 6460 West Cortland St., Chicago, 
IL 60635, has proudly issued a new test instru- 
ment. It's a portable digital capacitance meter. 
With a 4-digit LED display and ten ranges, the 
model 820 will read capacitance direclty over a 



range that really amazed me. The lowest is a 
1,000 picofarad range (pF) with a resolution of 
0. 1 pF. The highest range is 1 Farad, 

Being one of the older types who started in 
thinking that a "big capacitor" was about an 
%-ii¥, this simply boggles my mind. That is one 
million microfarads. Wow! It means that you 
can read the actual capacitance of any capaci- 
tor you're likely to find in electronic equip- 
ment, all the way from trimmers to filters. 

You can read the total capacitance of a piece 
of coaxial cable, or read the stray capacitance 
between conductors on experimental or pro- 
duction type boards, or anything else that calls 
for direct reading of capacitance. Circuits that 
require two precisely matched capacitors are a 
snap with this instrument. 

The test hookup is about as easy as you can 
get. There is a special socket with slots and 
spring-loaded contacts on the front panel. All 
capacitors with leads can be checked by push- 
ing the leads into the slots. Polarity should be 
observed, although with good electrolytics I 
didn't sec any difference when ] reversed 
them. For others, there's a pair of banana jacks 
that can be used with test-leads. To check very 
small capacitors with the test leads, accurately, 
you can zero out the capacitance of the leads 
with the zero-adjust control. That is also used 
to set up the display to zero, for maximum 
accuracy. Those, and a switch, and that's all 
the controls — except for the range switch. 

This is a 10- position type, calibrated in a 
10-100-1,000 sequence. The lowest is the 
1,000 picofarad range. Then three nanofarad 
ranges, 10, 100 and 1,000 nF, then three 
microfarad ranges (mF) and then the last three, 
calibrated in miilifarads (mF), up to the 1 ,000 
mF range or one Farad. (A word of caution to 



Now - two RCA 
replacement guides 

custom -tailored 
to fill your solid state 
replacement needs I 
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the oldtimers like me, who were taught that 
one 'mfd' is a microfarad. The mF here Is mil- 
lifarad, or one thousandth of a Farad! Or, 
1,000 microfarads.) 

Display readout on all of the lower ranges is 
very fast. On the two highest, the 100 mF and 
1,000 mF, a longer delay may be noted. How- 
ever, I read some good-sized capacitors, and it 
didn't seem to be as long as the instruction 
manual indicated it would. If you get a delay, 
just clip the leads to the capacitor and wait. 
The manual cautions that on very large capaci- 
tors, the first reading may not be quite right. 
That's because of the long charging time and 
the fact that the capacitor may have been 
hooked up in the middle of the charge cycle. 
The second reading will be precise, so wait if 
you're critical. Overrange indication is shown 
by all of the digits going out except the bottom 
lines. A 'row of dashes' means switch to the 
next higher range. 

The Model 820 is built in a neat plastic case, 
not much bigger than a DMM — so it really is 
portable. Power is from 4 C-size cells of any 
kind. If nickel-caduiums are used, they can be 
recharged by an optionally available charger. 
That plugs into a jack on the top of the case. It 
can also be used to check the battery voltage 
with non-rechargeable types. Battery life 
should be very good since the circuitry uses 
only minute currents and low voltages, it will 
work with voltages as low as 4.0 volts before 
the accuracy is affected. That is claimed to be 
0.5% and ! believe it. Checks out on our bench, 
anyhow. 

All in all, a very useful and accurate little 
instrument, and one that should be ideal for 
any application in service shops, labs, produc- 
tion line and experimental work, and most 



especially in electronics schools. Evidently it's 
popular, for it took them almost three months 
to grab one off the production line (that wasn't 
already sold) so that I could get a sample to 
make these tests! The Model 820 has a sug- 
gested retail price of SI 55. R-E 

pearcat BC-211 
Programmable Scanner 




PROBABLY IN NO OTHER AREA OF CONSUMER 

electronics has such a dynamic evolution of 
products been seen as in those using micropro- 
cessors. Cameras, TV tuners, home computers, 
stereo receivers, and many other appliances 
and conveniences are feeling the impact of dig- 
ital technology. 

One of the most dynamic and fiercely com- 
petitive markets is that of scanner radios. Pro- 



grammable, crystal-less scanners have virtually 
wiped out crystal scanners except in low -cost 
pocket portables. Only a handful of scanner 
manufacturers remain, and Electra, manufac- 
turer of the Bearcat line, is certainly a domi- 
nating trendsetter in the field. 

Among a flurry of new Bearcat products to 
be released within the last year, the BC 211 is 
finally in production after several months 
advance advertising. 

A look-alike to the venerable model 2/0, the 
BC-211 is advanced over that earlier instru- 
ment. The BC-21 1 has a typical sensitivity of 
.4 microvolt on both the low and high band. 
Frequency coverage on those two bands is 30- 
50 MHz and 144-174 MHz. UHF coverage is 
420.475-512 MHz. Sensitivity is typically .6 
microvolts on UHF. 

Like its predecessors, pushbutton simplicity 
highlights the BC-21 1 . Some of the more pop- 
ular older features are still retained: automatic 
or manual squelch, rescan delay, random chan- 
nel selection or automatic scan, lockout of tem- 
porarily unwanted channels, manual stepping 
through sequential channels, 12-volt DC/ 120- 
volt AC power options, and external speaker 
jack. 

A few recently introduced features are also 
included: clock display including seconds, 
slow/fast search and scan rates, 18-channel 
operation, a search hold, and simplified search- 
limit programming. 

There is no priority feature on the BC-21 1; 
probably that omission will not be missed by 
too many owners. The memory is volatile, and 
an internal battery must be provided to secure 
the memory during power outages. That minor 
inconvenience is certainly tolerable, since the 
continued on page 38 
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1980 



. Consumer 
. industrial/MBO 
Replacement GuWe 



For consumer 

and industrial 

applications 

§i!;,Guide SPG-202Y 

i SK replacements 
foV'mofe than 161.000 
domestic and foreign 
types. 

Especially f 

MRO Applicatioi 

MRO Manual 1K6; 

\ Mal<e MRO rep la. 

ments right from yoit. 
j shelf with 3,000 RCA- 

I manufactured JEDEC* 

I! and RCA Commercial 

types. 
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EEleciron Device Engmeenng 



To fill your solid state 
replacement needs, see 
your RCA SK distributor for 
copies of the 1980 RCA SK 
Replacement Guide. SPG-202Y 
and the 1980 RCA MRO 
Replacement Manual 1K6386. 



n ^^ ^1 ^^ Replacement 



Solid State 



For a list of SK Series 
distributors write to Market- 
ing Services, RCA Distributor 
and Special Products Division, 
P.O. Box 100, 
Deptford. N.J. 08096. 
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EQUIPMENT REPORTS 

continued from page 37 



battery need be changed only infrequently. 

IF selectivity is a sharp 60-dB down for 25- 
kHz adjacent channel rejection. Audio output 
is an ample 2 watts into 8 ohms, either internal 
or external speaker. Distortion is only 10% 
maximum at full output. 

The size and weight are typical of the 200- 
series: lO'A X 3'/= X 8 inches; J pounds. The 
cabinet is still vinyl-clad steel (or painted tex- 
ture, depending upon the particular run). Pow- 
er required for the unit is 117 VAC at 20 
watts, or 13.8 VDC at 9 watts. 

An internal telescoping antenna is supplied, 
and is recommended for most metropolitan lis- 
tening. For mobile operation, or if distant weak 
signals are to be monitored, a Motorola-type 



jack is supplied on the rear apron for connec- 
tion of an external antenna. 

The clock uses the 60-Hz time base of the 
AC line current; it is not operable in mobile 
applications. The clock is easily reset by direct 
lime entry into the keyboard, and displays sec- 
onds as well as minutes and hours. 

Microprocessors use a great deal of current 
in their operation. For that reason, if the scan- 
ner is to be left unplugged for more than 24 
hours, the 9-volt battery must be removed. 
Even an alkaline battery will be virtually 
drained of its power after that length of time. 
The only purpose of the internal battery is to 
provide continuity in power to preserve in- 
structions in the memory during brief power 
outages such as power-line dropouts. 

It will not last indefinitely. 

Occasionally, programmable scanners are 
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tricked by their own spurious signals (often 
called "birdies"). They may latch onto one 
while in the search mode looking for signals. 
Search may be quickly restored by pressing the 
search key. 

Additionally, oscillator radiation will inter- 
fere with other nearby receivers, especially 
other scanners tuning the same frequency 
ranges as the BC~21 1. Some of the oscillations 
from the busy circuitry may be heard on short- 
wave and broadcast band radios as well. 

As with all other Bearcat products, the BC- 
21 ! is warranted against defects for one year. 
An accessory mounting-bracket with accompa- 
nying hardware and wiring are included. 

The accompanying manual is easy to under- 
stand. Once the basic function of the pushbut- 
tons is grasped, the user will find that the radio 
very nearly works itself. Operation becomes 
quite automatic. 

We may have a tendency to become some- 
what numbed by the fast-paced release of 
products in a competitive market like scanner 
manufacturing. But keeping everything in per- 
spective, this latest release from the Electra 
factory is nicely engineered, a hot performer, 
and competitively priced. The BC-211 pro- 
grammable scanner has a suggested retail price 
of $329.95. Manufactured by the Electra 
Company, 300 South of East County Line 
Road, Cumberland, IN 46229. R-E 



Realistic Model TRC-209 
Walkie-Talkie 
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THEREARE SEVERAL REASONS WHY FEW i-WATT, 

40-channel CB walkie-talkies are offered by 
manufacturers: battery consumption, high 
cost, relatively large size and weight, and lim- 
ited range. 

The model TRC-209 walkie-talkie by Real- 
istic is an exception. The unit weighs in at 2V< 
pounds and measures only I'A X 3 X 10 
inches. It fits comfortably into an adult hand. 
While you hold it, your fingers press against a 
set of metal grounding panels; thus you are 
using your own body as part of the radiating 
system, which increases the transmitting 
range. 

Standard "AA" batteries may be used to 

power the transceiver, but because of the high 

battery drain during transmission (nearly 1 Vi 

continued on page 40 



Yesterday you could admire all-band 
digital tuning in a short wave receiver.' 

IbdaoQU^ajffprd it. 
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RF-4900 



Tune iri the Panasonic Command Series 

top-oMhe-line RF4900. Everything you want in 

short wave at a surprisingly affordable price. 

Like fluorescent all-band readout with a five-digit 

frequency display. It's so 

accurate (within 1 kHz, to g| 

be exact), you can tuna I 

a station even before \Vti 

broadcasting. And with ftfe , - 

RF-4900's eight short wave 

bands, you can choose any 

broadcast between f.6 and 

31 MHz. That's all short wave 

bands. That's Panasonic. 

And what you see on the 
outside is just a small part of what Panasonic gi 
you Inside. There's a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input-tuned RF 
amplifier with a 3-ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front-end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF-4900 gives you all these 
sophisticated controls. Like an all-gear-drive 



tuning control to prevent "backlash." Separate 
wide /narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pitch 
control, RF-gain control for 
mproved reception in strong 
signal areas. An ANL switch. 
Even separate bass and treble 
rols, 

d if all that short wave isn't 
enough. There's more. Like SSB 
(single sideband) amateur radio. 
All 40 CB channels. Ship to shore. 
Even Morse communications, 
AC/DC operation. And with 
I's 4" futl-range speaker, the big sound of 

M will really sound big. There's also the 

Panasonic RF-2900. It has most of the features of 
the RF-4900, but it costs a lot less. 

The Command Series from Ranasonic, If you had 
short wave receivers as good. You wouldn't still be 
reading. You'd be listening. 

•Short wave reception will vary with arrtsnna. weather condittofra, 
oparator's geographic lacatton and other factors. An cutsfde 
antenra may be required for maximum shortwave receplion, 

Panasonic. 

just slightly ahead of our time. 
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A!) heavy-duty alkaline or rechargeable nickel- 
cadmium batteries are recommended (an op- 
tional charger is available). 

The model TRC-209's 3V:-watts output 
provides considerably greater transmission 
range than that of most hand-held units; and 
for limited range and lower battery consump- 
tion, a slide switch selects reduced 1 '/:-watt 
power (at a saving of some 30% of current 
drain). 

The two randomly selected units we tested 
showed very tow output power; the cause was 
determined to be poor alignment in the driver 
and final output stages of the transmitter; a 
quick realignment by a licensed technician 
restored full output. It would be wise to 
request a wattmeter check before buying the 
unit. 

In actual use, a center-loaded telescoping 
whip antenna is extended, the volume control 
is advanced about halfway, and the squelch is 
adjusted to remove background noise. When 
the transceiver is hrst switched on, a large 
LED display shows the channel selected; the 
display turns off automatically after about two 
seconds to conserve battery power. The display 
may be re-illuminated by pressing a small but- 
ton next to the transmit bar or by changing 
channels, after which it will again turn off 
automatically. 

The volume control is a little tricky to use. 
Once it is turned up far enough for a transmis- 
sion to be heard, the slightest rotation of the 
control results in an enormous change in 
speaker output; add to that the fact that when 
the receiver is squelched, some audio hiss 
comes from the speaker regardless of the vol- 
ume-control setting, and you have the perfect 
combination for missing a call, That will take 
some getting used to, but occasionally re- 
adjust the squelch to make sure that you can 
hear incoming signals and that tbe volume con- 
trol has been set properly. 

Because a separate electret-condenser mi- 
crophone is built in well below the speaker, the 
model TRC-209 can be held like a telephone 
handset. Modulation is automatically adjusted 
to about 90% while the user is speaking in a 
normal voice two or three inches away. Audio 
quality is crisp and clear during both transmit 
and receive modes. 

The receiver's specifications are impressive: 
sensitivity is 0,3 microvolts (10 dB S + N/N); 
and selectivity is ±3 dB at 6 dB down, thus 
resulting in an adjacent-channel rejection of 
about 90 dB. Squelch will trigger with signals 
as low as 0.5 microvolt. 

The transceiver can be used either as a base 
unit or as a mobile rig by using an external 
12-VDC power source. In a car, that supply 
would be provided by the battery bus (the 
model 270-1533, power cord is an optional 
accessory); while in a home or an office, an AC 
adapter {model 22-124, also optional) can pro- 
vide the DC voltage. When an external anten- 
na is used, an adapter will be required between 
the transceiver and a standard PL-259 coax 
connector. 

A 5-pin DIN microphone connector allows 
using an external push-to-talk microphone 
such as the Realistic model 2! -1172. 

A small meter indicates low battery voltage 
and relative output power; unfortunately, the 
meter does not double as an S-meter. 

In sum, we rate the model TRC-209 as quite 
satisfactory where total portability is required. 
The transceiver should provide reliable com- 



munications for a camping trip or hunting 
expedition. The unit is available from local 
Radio Shack retail outlets, and costs $169.95. 
For more information, write to Radio-Shack, 
1300 One Tandy Center, Fort Worth, TX 
76102. R-E 

Daiwa Models CS-201, CS- 
401 VHF Coaxial Antenna 
Switches 
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WHILE COAXIAL SWITCHES ARE PLENTIFUL 

in the CB antenna market, most of them 
decline rapidly in their frequency performance 
above 50 MHz or so. 

With the proliferation of VHF/UHF radios, 
it is refreshing to know that a suitable coai 
switch has become available to handle those 
upper frequencies. 

J. W. Miller (a division of Bell Industries), 
an old and respected name in amateur radio, is 
producing the Daiwa Hue of RF equipment. 
Two items in this line are the model CS-201 
(two-position) and the model CS-401 (four- 
position) coaxial antenna switches. 

As soon as you unbox these switches, their 
difference from standard CB-lype coax switch- 
es becomes apparent. First, they are heavy. An 
internal inspection reveals that the internal cir- 
cuit fsths are coaxial cavities, carefully engi- 
neered to preserve constant impedance. That is 
accomplished by manufacturing the units from 
heavy-gauge metal castings. Second, they are 
rugged. The heavy-duty contacts are mounted 
on leaf springs that arc aligned coaxially 
through the cavities. Spring-loaded ball bear- 
ings provide positive detent positions during 
switching. The unused terminals are automati- 
cally grounded, thus assuring excellent isola- 
tion from stray RF pickup. 

Rubber foot pads provide nonskid, non- 
scratch placement at the operating position, 
and integral screw holes are included for per- 
manent installation. The switches also come 
with standard SO-239 coaxial connectors for 
both input and output connections to the trans- 
mission lines. 

The operational specifications are quite im- 
pressive: Adjacent terminal isolation is better 
than 45 dB at 500 MHz. At the lower frequen- 
cies isolation improves even more, becoming 
80 dB below 10 MHz. 

The nominal impedance is the standard for 
radio communications — 50 ohms. Insertion 
loss measures less than 0.2 dB; maximum 
VSWRat 500 MHz is 1.2:1, and contact resis- 
tance is less than 20 milliohms..The low con- 
tact resistance and the cavity spacing permit 
maximum amateur RF power levels of 1000 
watts continuous, 2500 watts PEP, 

While the specifications seemed good, only 

an actual test would tell the whole story. So 

several test frequencies of up to 500 MHr, were 

selected for monitoring with a VHF/UHF 

continued on page 44 
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FUNCTION 

GENERATOR 

KIT 

Provides three basic 
waveforms: sine, tri- 
angle & square wave. 
Freq. range from 1 Hi 
to lOOK Hz. Output 
amplitude from 0- 
volts to over 6 volts 
(peak to peak I. Uses a 12V supply or 
a ±6V split supply. Includes chip, PC 
board, components and instructions. 

JE2206B $19.95 
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VARIABLE 
POWER SUPPLY KIT 

Full 1,5 amp @ S-10V output. Up to 
.5 amp @ 15V output. Heavy duty 
transformer. 3-termlnal I.C. voltage 
regulator. Heat sink provided for 
cooling efficiencV' PC board con- 
struction. 120VAC input. 
Size: 3%" x. 5" x 2" H 

JE210 ....$19.95 
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4-DIGfT CLOCK KIT 

Bright .357" h. red display. Sequential 
flashing colon. 12 or 24 hr, operation. 
Extruded aluminum ease (blackl. 
Pressure switches for hrs., min, and 
hold functions. IncI, all components, 
case and wall transformer. Size: 3/4"x 
1?4"x iy." 

JE730 . $14.95 




Digital Thermometer Kit 

Dual sensors, control switch for in- 
door/outdoor or dual monitoring — 
can be extended to 500 ft. Continuous 
LED .8" ht. display. Range: -W'F to 
199° F. -40" C to lOO'C. Accuracy: 
+ 1" nominal. Calibrate for Fahrenheit 
or Celsius. Simulated walnut case. AC 
wall adapter Included. Size'. 3Ii"h x 
S-5/8"w X 1-3/8"d. 

JE300 $39.95 

Available Today At Your 
LocalJIM-PAK® Distributor! 
JIM-PAK® Belmont, Calif. 94002 
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Crossroad EiectrOnict 


Smtinmi 


SafifiK Radio 


Beton Rouge 


Pelican Elartronics 


SuttelO 


Radio Equipment Corp. 


Hampton 


Eiectronic Sales Inc. 


$an C^iioi 


J&H Outlet Store 


Kenner 


HettHtil Electronic Cenxr 


Carttand 


Action Audio fnc. 


McLean 


Tyson's Computer Emporium 


$MR DiBffO 


Radio Shack A,SC Min Mata 


Lake Cherlet 


Qtrft Power A Controls 


Endwvfl 


Computer Tree inc. 


Norfolk 


Avac Electronics Corp. 


S*n fprnando 


San Ftrna/tdo Eiectronict 


Leke Charles 


WHoletata Radio & Equfrmenf 


Ithaca 


Action Audio Inc. 


fJorfotk 


Priest EltctnSnict 


S*n Frmncinco 


Zack Eiectfotilct 


New Orleans 


M^ifl^, B. Allen Supfiiy Co. 


Ithaca 


Had-Tronics 


Pofttmouth 


Electronict Untimited 


S»n Jote flaninsUia EftCtfOrifC Supotv trK. 


Shreveport 


industrial Electronic Supply 


JaitKstown 


iVerren Radio 


Richmond 


Avec Eiectronici Corp. 


SwnJoMm 


Unst&d Radio & TV Supply 


MARYLAND 




Jafictio 


Heatitkit Efaclronic Center 


Roanoke 


Avec Electronics Corp. 


$wn Luit Obiipa 


Mid-State Efsctronic Supply 


Arinapolii 


J&M eteclfon/ct Inc. 


Kingston 


Action Audio Inc. 


Vienna 


Eiectronic Eduiprftent Bank 


S^n Rttaat 


Electtooict Plut 


Baltimore 


Ajjiaridfi Distributing Co. 


Kfrjotton 


Greyiotfk Electronics 


Virginia Beach 


Heathkit Elactronic Center 


^nta Barbtrs 


Lombard Eltctfonict 


Baltimore 


Ei^rything Electronic 


mfddietdn 


Action Audio Inc. 


Warrenton 


Radio Shack 


Santa Crux 


Santa Crus Eiectfonict 


Beitimore 


■■ Hartd Electronics 


Navfitor^ 


Action Audio Inc. 


UVASKLNGTON 


Santa Ft Springi 


tnduttriai Eltcttvflict 


Baltimore 


Tritronifi. Inc. 


NtM Yoftt dty 


Arisio Craft 


Bellevue 


ABC Commu/iicationt: 


Santa Maria 


C^ 't Commutiica tlont 


CharCbville 


GhufCh)tfl{^ EleCtfonict 


Nm/f York City 


Qigibyte Syitemt Corp. 


Everett 


ABC Communicationt 


Santa ft Oia 


Eieczroniea Inc. 


OemaSCui 


DofJiaacus CB 


Navi York City 


Tatt Elvctrpnics 45 Corp. 


Kennewick 


C&J Eiectronici inc. 


South Laka Tatiot CtiPin^ Elactrotifcj 


Glen Burnie 


Revacto 


Oftrha'd Park 


Radio Equipment Corp. 


Longview 


Progress Eiectronici 


Suftiiy^alt 


Sttnnyi/tte EiKfrpnic* 


La Vais 


JAM ElfCtroraci 


flavtsii/i 


J^tipn Audio Inc. 


MosarLak* 


Rttn's Eiectronici 


TorrtixM 


SE Eiectronici 


Rockville 


,Heeifjklt Elecrroo'C Certter 


Potjfhktapafa 


Grey Ion k Elecironict 


PasOP 


Rfverview Electronics 


ToffB/ica 


Torrance Eiectronici 


SHwr Sprirtg 


1 Computert Etc. 


ffonit White fiaina}, Heethkit EktOtronic Center 


Richland 


CAJ Electronics 


Tuitfft 


A-BAB Eieotranici 


Tovfton 


\ SaynatYille Pf^tronic Inc. 


Rocttattpf 


Heethkit Electronic Center 


Seattle 


ABC CommunicetiOns 


VaffatQ 


ZackIt 


Towson 


1 Compuimri Etc. 


Trtv 


'^ro^an Eiectronici 


Seattle 


Amateur Radio Supply 


Van f/uyt 


Tnrifii^ Etectfonict Supply fnc 


Tomon 


Comptrtttrt Unlimited 


Utfcm 


Am'Com Eiectronici 


Seattle 


Empire EitCTronics 


Wuttmintt^r 


JK Electronics 


Towidn 


' Heat/tkit Electronic' C(mtef 


Utica 


Cantrai Eiectroniei 


Spokane 


Don'i Stereo Center 


\Wtitlitr 


O&S Eiectronici 


ifVhaaton 


COmpiiter Cfaftvft 


Wappi^tgart falii 


Aetian /tpdio Inc. 


Spokane 


Parjonal Computers 


WhUUtr 


Wtiittier Eiectronici Co. 


MASSACHUSETTS; 


Wr^fr Piaim 


' Tfte CotnpUtar Corner 
JNA ,1 


Tecoma 


CAiG ElectronKS 


Woodtand Hifli 


Heethkit Electronic Center 


Litiieion 


Tat Com inc. 


NoftT«CARd» 


Tecdrna 


Northwest Radio Supply 


COLORADO 




Peabody 


1 Haatfikit EieCtranic Canter 


Raieigh 


Byte Siiop of Raleigh 


WEST VIRGINIA 


Aurora 


Aurora Eitctronfct 


Pittsfield 


Pfttlfitid Radio Co. Inc. 


NOnttt DAKOTA 


Fairmont 


TPS EfectroniCS Inc. 


CotOfado Spfi/lfi 


1 Ofltttnrtiai Et^ctronicr Inc. 


iVaitftam 


1 CompUltr Matt Inc. 


Faffty 


Sis Electronics 


Morgantown 


The Computf Corner 


Dtntitr 


Mr. Coin DiltrOtuting Co. 


V^eiiasley 


ffi<»tAkit EioctrOnic Center 


OHIO 




Morgentovfn 


Electro Distributing Co. tnc- 


Dtrtvtr 


Micro World Eiectronici 


Iflfieu Springfield Noirfjill't EtifCtronici Inc. 


dnctnaatt 


Haathtit Eiectronic Center 


Wtteeiing 


Lefeyetta Radio Anociate Store 


CONNECTICUT 




Wotcaiter 


BM Eiectronici Inc. 


Cinctnnati 


Micro-Solution 


WYOMING 




Arori 


MaatnkiT Eltzirpnict Center 


MICHIGAN 




O^reimd 


Ne^Thkrt Electronic Center 


Cheyenne 


Cornputtr Concepts 


NtwHamn 


Cuitomixed Computer Syiemf 


Adrian 


EAR Electronics Inc. 


Cbtumivr 


Heaihkii Electronic Center 






WttmoFi 


Computerwtfrki 


Adan Park 


Electronic Parts Co. 


Re ynaidibury 


Universal Amateur Rad'O 






DELAWARE 




Ann Arbor 


Wedemeyer Eiectronic Supply 


Tolmfu 


Has th kit Electronic Center 






NtvfCtttfs 


Oeltware Amateur Supply 


Baltla Cra*k 


Wgffen Radio Co. 


'- Tolirdo 


Warren Radio 






Ntwark 


Compu teria n d 


Bar City 


■Kinde Ditrritfuting C^.' 


tt^oktiffe 


Amateur Electronic Supply 


CANADA 




Wit/nittfftoff 


LarKO 


Canton 


The ElecTfonic Connaction 


Younfnawn 


Rost Redio Company 


Alb*n«: 




Wltmirtgtoft 


HVfttttatMia ElKttonics inc. 


ClmWtOn 


Redio Supply St Enginvtemg Ca 


OKLAHOMA 




Calgary 


CompuShop Aiberta Ltd. 


FLORIDA 




Coldwataf 


BAM Ettctfomea 


Oklafntnia Ctty 


\ Birt. Bytes A Micros 


Onurhjt 




Citarwater 


AGL ElKjrpniet 


Otrroit 


Heaittlcit Etxtronic Canter 


O^lafitima Ciiy 


Hiat(\^it Electronic Canter 


Toronto 


Hmiie of Computers 


Ft. Laudtfdftit 


Computart For You 


Dttfoit 


Redio Supftfy A Ettfintating CO. 


Okiafipma City 


Thcr wnolasaft Efactroaict 


GUAM 


Maria/iet Eitctronfct 


ft. Laudtfdait 


Lafayette Radio Etecrronfct 


Detroit 


SaS EttctroAkt 


OREGON 




ENGLAND 




Gaintitrittt 


Lafayette Radio 


Oxford 


Oa to^ Sotenmrt Co. 


AH/anv 


Oregon Ham Salet 


Berksfnrt 


NewSear Con^puring Store 


Hialaah 


Htatfikit Electronic Center 


Eett Dairoit 


Heathkit EltcPonk Cbnftf 


BaavmrlPn 


Norvac EfKtfOnici 


GUATEMALA Eftctronica Pan-Anyericana 


Jack lO ft riltf 


Laraco of Fiorfda fnc. 


Flirts 


Shsftd Eteetranks inc. 


Qrtvatiia 


^pro-Gee 


PANAMA 


Tropeico, SA. 


Lakaladd 


Lakeland Specialty Eiectrpntct 


Garden City 


Computar Cantar 


Sofane 


Eugene Amateur Radio Supply 


SINGAPORE 


Applied Drgitat Syitem 


Miami 


Hatman Electronict 


Grand Rapidi 


Micro Computer Wo'ld 


fart land 


f^niand Radio Supply 


SINGAPORE 


SysTecb y 
LSI Electronics H3 O 




fJ&G O'ttribuzoft 


Grand Rapidi 


Radio Parti Inc. 


Salem 


Comm-^ack 


SWEDEN 


Oakiand F*rk 


Lafayette Hadio 


Grand Rapids 


Warren Redio Co. 


PENNSYLVANIA 


Stockholm 


Ofiando 


Southtati MicroPata Corp. 


Jacktofl 


Fulton Radio Supply 


Braddock 


Left Electronic! 


WEST INDIES S 


PaiJSMCOft 


Grlce Eiactronlci Inc 


Kalamazoo 


Warren Redio 


Chemifersbtjrg 


Sunrise Electronic Oitt. Co, 


Port of Spain, 


Trinidad The Hoiihy Centre m 


For Distributor Information, 


write or phone JIM-PAK® 1355 Shoreway Road, Belmont, 


CA 94002 (415) 595-5936 § 
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HITACHI 



KEITH LEY 



VIZ 



lorrn^rly 



TRIPLETT 



r 




PHILIPS 



HICKOK 



IFLUKEI 



New Portable Digital Capacitance Meter 

BMWM MODEL 820 




Call For Our Price 



• Measures capicitance 
(irom 1 pF to 1 Faraid 

• Resolves to 0. 1 pF 

■ 10 ranges lor accuracy 

and resolutiGn 

• 4 dspit easy-to-read LED 

display 

• O.S'Ts accuffity 

■ S|>eciat lead insertion 
jacks or banana jacks 

• Fuse prelected 

• Uses eitdef rechargeable 
or disposable balteriCs 

■ Overrange indication 



qgfe 



□ATA PRECISION 
Model 938 

0.1%, SVz-Digit, LCD DIGITAL 
^ CAPACITANCE 
lETER 




• WIDE RftMGING — Ircm 1999 pF M scaie 
(0.1 pF resdkj^rn) Lp to 1999 ijF W1 senile, in 
eighl ranges. .wrliBly evefy capadtance >aj'l 
ewef need to msaajre 

• FAST AND EASV TO USE — Direct rsa*ig, 
pustitxjtton rarges. Jusj plug In and read. 

• E>CEFnONALLY ACCUFWTF — pnMKS 
± 0.1 % tasic accuracy. 

• TDUGH AND COMWCT — Bi«l » Bke roggH 

us^s witlioul loss o( daftratfan accurac/. Fits 
and gees afFywhece: takes very linle bench 
space: aNvays tianqt/ lc^ quick capacitance 
chsckou). matdwg. caftyalicn. and tracking 

• PCFfWBLE — Ralmazed, B^tvsighl.cperales 
up to appnwrnately 200 fours on a siigte 9/ 
aikaline tottery. 

• EASY READING — Big. ctear, h/ghconlrast 
3'/!-dsil LCD *pte¥. a Ml 0.5- tigh. rea^tle 
anywIierB. 

■ W.UE tWKEO — Outstanding meaairameni 
capatijllty and dependadlily. Cu^rtorrns DC 
lineccfelani melers, arei oven biiijgas cosiing 
2 to 5 limK as nnucti. 

• RELIABLE — wairanteed for 2 lull years. 



IFLUKEI DIGITAL MULTIMETERS 



• Six functions • SViKjigit re solution 
dc voltage 

* 0.25% basic dc accurac 



Model 8022A: 

The Trouble shooter 



$139 



ac voltage 
dc current 
ac currenl 
resistance 
diode les] 



• LCD display 

• Overload protection 



MCKJel e02OA: 
The Analyst 



Model S024A: 
The InvQstigalo 



$21S 



HICKOK 

LX304 DIGITAL MULTIMETER 



FAST, EASY, 
ONE HAND 
OPERATION 



NEW 



AVAILABLE NOW 
$89'= 





• Seven functions 

dc voltage 
ac voltage 
dc current 
ac current 
re$istanoa 
diode test 
conduclancetlfR) 

• 3ys.<jig(t resolution 

• 0.1 % basic dc accuracy 
- LCD display 

• Overload proteclion 

• Free case 

• TwrtS y&ar parts 

and labor warranty 



I Nine functions 

dc voltage 
80 vxjIEage 
dc current 
ac current 
resistance 
diode test 
conductance (If!) 
logic level and 

continuily detect 
lemperalure (K-Iype 

thermocouple) 



• Peak tioid on vollaga 
and current funclions 

• Soieclabie audible 

indicator for 

continuity 

or level detection 

• SVl-digii resolution 

• 0.1 % basic dc accur. 

• LCD display 

• Overload protection 
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New Low Distortion Function Generator 

l^iJMMI MODEL 3010 



New Sweep/Function Generator 



3020 




■ Generates sme, square and triangle 
waivefofnTis 

• Variable amplitude and hxed TTL square- 
>vave outputs 

• 0.1 Hz to 1MHz in six ranges 

• Push butlon range and function selection 

• Typical sine wave distorlion under O.S'^a 
Irom 0,1 Hz to lOOkHz 

• Variable DC offset for engineering 
applications 

• VCO external input lor sweep- frequency 

tests 




MODEL 

• Four instruments tn one 
package — sweep geneialor, lunc- 

lion generator, pulse generator, 
tone-burst ganerator. 

■ Covers 0.02HZ-2MH2 

• 1000, 1 tuning range 

• Low- distortion tiigh 'accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

■ Internal linear and (og sweeps 

• Tona-burst output is front-panel c 
externally programmable 



\impu m 



'4CPRECISfON 



LEADER 



> 



Non-Linear Systems 



WESTON 



qst 



DATA PRECISION 



ORTABLE MS-15 

■SCILLOSCOPES 



4TTERY OPERATED 



H 



Non<IJfi«ar Systwfi* 




S-215 



Single Trace 15MHz 
R«a- prioft S349. 

$299" 
MS-230 







Dual Trace 15 MHz 
Reg. prk» t4es. 

$399'= 



Dual Trace 30MHz 
Regular pftce S596. 

$499«> 



THESE 1980 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




'4<PR£CtSI0N 



1479 A 
1477 
1432 

1476 
1466 
1405 



Dual -Trace 

Dual-Trace 

Dual-Trace 

Dual-Trace 

Single-Trace 

Single-Trace 



30 MHz 
15 MHz 

15 MHz Portable 
10 MHz 
10 MHz 
5 MHz 



CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



KEITHLEY 



Model 169 
BENCH/PORTABLE DMM 

• SVi Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$159.00 





WESTON 

The Roadrunner 
Model 6100 

• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 

$139.00 



^^S^^^ 



80MHz Counter with Period Function 

WODEL 1820 



1 




^?^^yi 



Call For OLif Pr^ce 



• 5Hz to aOMHz reading guaranteec^ 
lOOMMz typical 

• Perioij m&asuFements Irom SHz 
[0 1 MHz. 

• Period average, autq and manual 
positions 

• One PPM resolution 

• Totalises to 999009 plus overflow 

• Elapsed linne measurements Irom Ql 
10 9999.99 Seconds plus overflow 

• One-me90f>m inpul resistance 

• Brighl AZ' high LED readouts 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE mmMM 

800-223-0474 MUJVA 

ELECTRONIC 



^ 



54 WEST 45th STREET, NEW YORK. NY 10036 212-687-2224 i 
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EQUIPMENT REPORTS 

continued from page 40 



m 
o 

z 
o 

DC 



receiver, to evaluate the system. 

Coaxial transmission lines were connected 
both to a Daiwa switch and a competitive CB- 
type coaxial switch. We alternated between 
direct-coupling the transmission lines to the 
receiver and routing them through the coaxial 
switches. 

The upper limit of the CB switch seemed to 
be about 150 MHz. Beyond that frequency, 
losses became quite noticeable, as indicated by 
both decreasing signal indication on an S- 
meter and increasing background hiss on the 
signal itself. 

With the Daiwa unit no losses could be 
detected up to nearly 500 MHz. At that fre- 
quency a barely perceptible decrease in the S- 



nrteter reading was noted. 

It is apparent that a number of applications 
would benefit from the low losses of either 
Daiwa coaxial switch. Amateurs vvorking the 
VHF band (144 MHz and 220 MHz) can 
select from among a variety of antennas with 
virtually no loss right up through maximum 
legal power. Even at 420 MHz, power loss and 
SWR would be inconsequential. 

Scanner listeners will find thai the unit is 
handy for switching between antennas cut for 
various bands, or between an omnidirectional 
multiband monitor antenna and a directional 
beam. 

Electronic technicians could use the switch- 
es to select inputs to VHF/UHF test equip- 
ment using standard probes. Even low-fre- 
quency amateurs will welcome the high power 
ratings, since they are certainly superior to 
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...your 

Sprague distributor. 

Sprague distributors iiave MORE to offer . . . more component types, 
more styles, more ratings, more sizes, more quality, more value. With 
Sprague distributors, you save time by getting what you want when you 
want it, faster and easier 

For the name of your nearest Sprague distributor and a copy of Catalog 
C-622, write to: 

Sprague Products Company 

Distributors' Division of tlie Sprague Electric Co. 

81 Marshall Street 

North Adams, Mass. 01247. 



SPRAGUE 

THE MAKK Of fJElpaSlltllf 



those of CB-style coaxial switches. 

The models CS-201 and CS-401 coaxial 
switches are available from J. W. Miller, Divi- 
sion of Bell Industries, 1 9070 Reyes Avenue, 
Box 5825, Compton, CA 90224. The model 
CS~20I has a suggested retail price of S20.95; 
the CS-401 retails for S65.95. R-E 



Netronics Elf H 
Microcomputer 




Where MORE is more than a promise. 

CIRCLE 38 ON FREE INFORMATION CARD a subsidiary o( GK TechnologMS 




:LE -fOS ON FREE INFORMATION CARD 



THE ELF [[ !S AN EXPANDABLE MICROCOMPUTER 

learning- tool. It is designed around the RCA 
COSMAC 1802 microprocessor and is con- 
trolled through three toggle switches and a 17- 
kcy hex keypad. One of the advantages of a 
COS/MOS system like this is the low current 
drain. Program output is displayed on an on- 
board two-digit LED display and through a 
video output provided by an 1861 video graph- 
ics integrated circuit. The 64-bit by 32-bit 
graphics format is particularly nice for game 
programs where selected screen elements are 
illuminated. A demonstration program dis- 
plays the overworked Enterprise of Star Trek 
fame. 

The Eif concept gets you started in the 
addictive world of microcomputers with a min- 
imum of complication and expense. The basic 
Elf I! kit sells for only S99.95. However, you 
will need a 5 -volt power supply and a television 
RF modulator. (The modulator can be by- 
passed if you have the necessary skills to con- 
nect into the TV video circuits directly.) Those 
are both low cost items; the power supply costs 
S5 and the modulator is $8.95, 

The unexpanded Elf is programmed in ma- 
chine language, but several publications can 
help you through that important stage. A 
Short Course in Programming by Tom Pitt- 
man is a Netronics publication that will get 
you started. Even if your eventual goal is to use 
a high-level language such as BASIC, you 
should be familiar with the machine-language 
operation of the host computer. There are 
going to be times when you will want to write a 
machine-language routine to do something 
that has not been built into the high-level lan- 
guage, or to <Jo it faster than the relatively 
clumsy language interpreter will allow. 

The Elf 11 is constructed on a targe Th X 
1 1 V: inch printed-circuit board that also acts as 
a mother board for up to 5 plug-in modules. As 
with ail other microcomputer kits, soldering is 
a vital part of the assembling process; if you are 
not yet expert at soldering, find someone to 
help, or pay the extra dollars for an assembled 
board. The construction is straightforward, 
but the potential for solder bridges is high. 
Large, complete schematics and board layouts 
are included, a definite plus when encounter- 
continued on page 103 



Right Out Of Electronic 

Counterintelligence . , . 



VOCAl 

"TRUW 
ANAIYZER 

TheHteront|nius flochine 
Voice Stress Detector 



The Hieronymus Machine Voice Stress 

Computer^ U.S. made. It can help 

you tell the difference between truth 

and falsehood in more ways than one. 



It's almost beyond belief. This tiny solid- 
state Instfument measures 3" x 6" xiW 
and fits in a pocket. Yet it contains 
soptiisticated electronic circuitry, o 
microphone, and three red diodes, it 
analyzes the human voice for stress. 

Once you learn, in about 30 minutes, 
how to use the Hieronymus Machine, you 
will be able to discover whether a person 
is calm or stressful — merely by monitor- 
ing his or her voice. 

DEFINITELY NOT A "LIE DETECTOR" 

The Hieronymus Machine is not a lie 
detector. Nor Is It a "truth" device. Even 
the famed polygraph machine is not a 
lie detector, plain and simple. The 
polygraph can be used to monitor a per- 
son's pulse, respiration, btood pressure, 
and galvanic skin response, bodily func- 
tions affected by stress. 

And in the hands of a skilled operator, 
the polygraph con be used to gain in- 
sights about a person's stress levels when 
talking about certain topics. But a very 
real part of the poly graph's usefulness Is 
the "Hieronymus Effect," which we'll get 
to tn a moment, 

SPIES AND COUNTERSPIES 

During wartime, counterintelligence 
experts wondered If science could come 
up with something simpler than the 
polygraph to help ferret out spies. 
Researchers became attracted to the 
theory that human voices emit "micro- 
tremors," low-frequency vibrations that 
are generally inaudible or masked by 
other voice components. 

An article in Popular Elcetrenlc* (April 
19&0) describes the theory in detail. But 
the short story is that after spending 
miiltons of dollars, researchers 
developed a voice stress analyzer. Now, 
the authors of the definitive ortlcle in 
Popular EI«etronle< have perfected a 
personal voice stress analyzer, which we 
call the Hieronymus Machine. 

WHAT IT DOES, HOW YOU USE IT 

The Hieronymus Machine electronically 
measures changes In voice micro- 
tremors. The read-out is simple: one red 
diode Indicates normal, two show 
moderate stress, and three reveal 
greater stress, ranging from mild to 
severe anxiety. 

You, as the operator, could use the 
Hieronymus Machine like a thermometer, 
checking the "fever level" of stress. As 
you gain skill, your Judgment will im- 



prove, enabling you to pursue or avoid a 
line of questioning or discussion that pro- 
duces stressful responses. 

MAHY USES AT HOME OR WORK 

You can use the Hieronymus Machine 
at home to have fun with your family. 
You'll discover how If responds to dif- 
ferent people's voices, what effect 
laughter and singing hove on it, and 
even evaluate pollticans' speeches over 
TV or radio, it works quite well on transmit- 
ted voices, as well as over the telephone 
or with tape recordings. 

Next, try it on friends. See how well so- 
meone's favorite fish story holds up when 
you point out that the Hieronymus 
Machine doesn't believe a word of it. 
And watch that poker face disappear as 
the "stress" diode steadily insists you're 
not getting the whole story, 

BIOFEEDBACK FOR YOU 

if you're required to talk in front of 
groups or need to speak convincingly to 
one person at a time, you can use the 
Hieronymus Machine to monitor your 
voice and learn a more relaxed, self- 
assured, persuasive style of delivery. If 
you wanted to learn hypnotism, a relax- 
ed voice would be a real asset — and 
the Hieronymus Machine could help you 
achieve It. 

At work, there are numerous situations 
in which the Hieronymus Machine could 
work wonders. Here's how: Hieronymus 
Bosch was a ISfh-century painter known 
for his startling originality. He was also 
something of a medicat practitioner, 
and he believed that patients could be 
cured by passing stones over their 
bodies, Bosch achieved success 
because his patients believed that a 
cure was taking place. 

Nearer our own time, a couple of 
science fiction writers concocted a 
devise they named after Bosch: it pro- 
duced varying sensations in the user 
depending on where a dial was set, from 
zero to 100. The amazing thing was that 
this machine worked on subjects even 
when It wasn't plugged in — a perfect 
Hieronymus Effect) 

Now we have a true Hieronymus 
Machine, the Voice Stress Analyzer. It ac- 
tually works, and among other things of a 
sclentificaiiy verifiable nature, It pro- 
duces the Hieronymus Effect. In its 
presence, people suddenly become 
more forthright. In some cases, with such 
a machine present, employees being 
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asked about office theft became very 
cooperative in answering questions 
truthfully. Naturally, you'll want to use the 
Hieronymus Machine in plain sight and 
fell people what it does. This actually 
gets more cooperation from them, 

30-DAY TRIAL, 
MONEY-BACK OUARANTEE 

The potential uses of the Hieronymus 
Machine are limited only by your im- 
agination. Try it at no risk for 30 days, 
W/e'li send you one or more with com- 
plete instructions (9v. battery not includ- 
ed). You'll be able to try It, experiment, 
even conduct your own "Investigation." 

Governments and police departments 
and huge corporations are already us- 
ing large (briefcase-sized) versions of this 
kind of machine, and they have to pay 
S3, 000 or so for theirs. But you can have a 
personal Hieronymus Machine for only 
$119.95- If you're not satisfied, send it 
back (insured) for a full refund, no ques- 
tions asked. If you want two, the cost is 
$109.9S each. And If you want three or 
more for business use, it's only $99.95 
each. You're also protected by a 1-year 
parts and labor warranty. 

EXCLUSIVE BY MAIL FROM MERCURY 

The Hieronymus Machine cannot be 
obtained in stores or from any other 
source. To order, send check or money 
order to the address below. Or charge it 
on American Express, Carte Blanche, 
Diners Club, Master Charge or Visa. You 
con also call us foil free: 

800-526-2801 

or 
800-257-7850 



in New Jersey, call toil tree 800-322-8650. 
include $2.50 Insured shipping charge 
per Machine. N.J. residents please add 
5% safes tax. 
Or mall your order to: 



^^^ NATIONAL SALES GROUP 
^■■P THE IMAGINATION PEOPLE'' 
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Dept. RE11, Lakewood Plaza 
Lakewood, N.J. 08701 
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Mdu can't beat 
The System. 

The Experrmentor System™— a quicker transition from imagination 
througii experimentation to realization. 
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When you have a circuit idea that you want 
to make happen, we have a system to make it 
happen quicker'n'slicker'n ever before: The 
Experimenter System. 

You already know how big a help our 
Experimenter solderless breadboards can be. 
Now we've taken our good idea one step farther. 
Twice. 

We've added Experi mentor Scratchboard 
workpads, with our breadboard hole-and-con- 
nection pattern printed in light blue ink. To letyou 
sketch up a iayout you already have working so 
you can reproduce it later 



Ex perl mentor Matchboard" pre-drilled PCBs. 

With ExperimentorMatchboard you can 
go from breadboard to finished nonstop! We've 
matched our breadboard pattern again, this time 
on a printed circuit board, finished and ready to 
build on. All for about $2,69* 

There's even a letter-and-number index for 
each hole, so you can move from breadboard 
(where they're molded) to Scratchboard™ 
(where they're printed) to fvlatch board'" (where 
they're silkscreened onto the component side) 
and always know where you are. 

When you want to save time and energy 
you can't beat The Experimentor System, 
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?0 Fullon Jerr. Nbw Hiven, CT O5509 (2031 624,3103 TWX 710-46S-1Z27 

OTHER OFFICES: San Ffancisco (415) 421-8872. TWX 9)0-372-7992 

Europe Piione Saflcon-Wataen 0759-21682. TLX 817477 

Canada. Len Frnkisr Lid . Downsview Qntjfio 



Smarter toots for testing and design. 

GLOBAL 



Call toll-free for details 
SPECIALTIES 1 -800-243-6077 

^^" ^^^^"^ »^" m^^m Durinq business hours 

CORPORATION 



■Suggested U S. resals Prices specllication5su6iecl to change without notice ® Copynght 19B0 Global Specialties Corporation 
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CIRCUIT] 
DESIGN . 
STATION 



Prototyping CMOS circuits becomes a breeze 

witli this Experimenter's Work Station. With it, 

you're done almost as soon as you start! 



JAMES 8ARBARELL0 

WHETHER YOU'RE A WEEKEND EXPERI- 
menter wishing to duplicate circuits 
you've seen elsewhere, or a fuit-time 
circuit designer, the CMOS Experi- 
menter's Work Station is for you. The 
Work Station centers around a solder- 
less breadboard. Commonly called 
"Q" or "L" sockets, those devices 
allow components and jumper wires 
to be plugged in quickly and discon- 
nected easily when no longer needed. 
That makes for a speedy buildup (and 
modification) of a circuit. They also 
allow the same components to be used 
over and over again. 

In addition to a solderless bread- 
board and battery power-supply, the 
Work Station includes three features 
that are commonly used in experi- 
mental work. These are; 

1. Buffered light emitting diodes 
(LED's) 

2. Two-pfiase cloclt (oscillator) 

3. Oebounced switches 

The Work Station integrates all the 
above items on a single PC board that 
also serves as the top cover. When de- 
signing or building up a circuit on the 
Work Station, you need not duplicate 
clocks, LED's, or debounced switches — 
they're already right there for your use! 

This highly ponable project is easy 
to construct, uses readily avaibble 
components and can be built for under 
$40.00. 

How ft works 

The Work Station consists of 12 buf- 
fered LED's. two two-phase clocks, 
four debounced switches, a battery 



power supply and the solderless bread- 
board. Each circuit is independent of 
each other: so, we'll discuss each 
separately. 

Buffered LED's: Most logic circuits 
require some type of output indicator, 
the most common being a LED. Since 
a LED requires a current of between 
10 and 20 mA to glow brightly, direct 
connection to most CMOS IC's is not 
recommended (they can't provide 
sufficient drive). Rather, the LED 
should be connected to a buffer cir- 
cuit to allow a small current (in this 
case, fractions of a milliampere) to 
cause the LED to glow. The Work 
Station contains 12 identical buffered- 
LED circuits, four of which are shown 
in Fig. 1. 

Taking LED I as an example, cur- 
rent can flow from +V through R! and 
LED! to the output of CMOS nand 
gate ICl-a. If pin 3 of ICI-a is high 
(approximately -*-V), then no current 
will flow through LED! and it will 
remain dark. If pin 3 of ICl-a is low 
(approximately ground), current will 
flow through the LED and it will glow. 
NaND gate ICl-a can sink (route to 
ground) greater than 10 mA and, there- 
fore, will suit our purpose well. For 
ICl-a to go low, hoili inputs must be 
high. Under any other conditions, pin 
3 of ICl-a will be high. Let's assume 
that the gate i input (ICt-a pin 2) is 
high; if we provide a high logic-levei 
input to ICl-a via pins I or 8 of socket 
SOI, the LED will glow. 

In most circumstances, the GATE 1 



input will be connected to R25 by 
jumpering SOI pin 2 to SOI pin 7. This 
wilt provide a high logic-level input to 
pin 2 of ICt-a. The gate input can be 
used in another way. Assume that we 
are designing a game where, at some 
time, all the LED's that are glowing 
must blink on and off. By connecting 
the GATE inputs of all the LED's to the 
same level, we can make all the LED's 
that are lit via their input's blink on 
and off. Access to the 12 LED's is via 
the si.x 8-pin DIP sockets. SOi through 
S06. 

Two phase clock: The term clock is 
simply another name for an oscillator. 
A two-phase clock has two outputs 
that alternate between high and low 
states. Thus while one output is high, 
the other is low. 

In many applications, it is desirable 
to be able to turn (or sute'i the clock on 
and off. The Work Station contains 
two such two-phase clock circuits, as 
shown in Fig. 2. The two clock cir- 
cuits are identical. For discussion pur- 
pose, we'll look at the Clock-A circuit 
which consists of IC4-d. IC4-c. R29. 
R49 and C2. The rate of oscillalion is 
determined by the resistance of R29, 
and R49 (and the capacitance of C2). 
Pin 13 of IC4-d is the gating input. If 
pin 13 is high (as when jumpered to 
R27), the clock will run. If pin 13 is low 
(as when jumpered to ground on SOS). 
the clock will stop. If we were to jumper 
pin 1 3 to R27 and then connect a swi tch 
between ground and pin 13. we could 
turn the clock on and off simply by 
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NOTES: IC1 
THROUGH 1C3 
AHE4011. 
CIRCUIT SHOWN 
'IS REPEATED TWICE 
MOflE FOR LED&-LED3 
ANO LED3-LED12. 




RSQ 
100K 
*\lt — ^V 




LED'S AND DRIVERS 
S03, SOA, ICZ, LED5-LE08 



RSI 
tOOK 
+V-* — W<^ 



+V 



LED'S AND DRIVERS 
SOS,S06, IC3, 1.EDg-LED12 



FIG. 1 — BUFFERED LED'S are Included In the Work Station's design for use as output Indicators. 
Buffar circuitry Is required tiecause many CMOS IC's cannot drive LED's directly. 
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FIG. 2 — TWO- PHASE CLOCK circuit Includes buffering and permits gating of each pha**, allowing a 
variety of pulse comblnstlons. Power supply provides 3, G or 9-volts. 



using the switch. 
The two phases of Clock A are buf- 



fered by lC4-a and IC4-b. Each buffer- 
ing NAND gate also has available an 



additional gating input. That is con- 
venient if you would like to keep one 
phase of the clock high while letting the 
other phase run normally. 

Figure 2 also shows the Work Sta- 
tion's power supply. Since CMOS 
devices require very little current, 
batteries can be used as the power 
source; that allows the Work Station 
to be highly portable. The six "C" 
cells are connected to SOtO so as to 
provide 3, 6, or 9-volts DC. Jumpering 
the desired voltage to pins 6, 7, or 8 
of socket SO 10 will provide that volt- 
age to the Work Station's circuitry. 
One of the remaining pins of those 
three can be used to jumper the selected 
vohage to the solderless breadboard. 
Power can be removed from the bread- 
board and the Work Station by remov- 
ing the jumper in socket SO 10. 

Debounced switches^ No switch is 
truly ideal. TTiat is, the switch does 
not make (or break) contact at the in- 
stant you activate it. Actually, the 
mechanical contacts in the switch open 
and close quickty many times (bounce) 
before they come to rest. While that 
may not be of much consequence in 
your living-room lamp, the CMOS cir- 
cuits you are using will more than likely 
see the operation as muhiple switch 
closures. As a resuh, your circuit might 
seem to act quite erratically, ahhough 
it is doing exactly what the switch is 
telling it to do! For that reason, switches 
should be debounced, or made to act 
more nearly in the "ideal" manner. 

The Work Station contains four de- 
bounced switches as shown in Fig. 3. 
Taking SI as an example, we see that 
prior to pressing SI, C3 is charged to 
+V. When SI is closed, C3 rapidly dis- 
charges to ground. When the voltage 
across C3 goes below the CMOS logic- 
low level (about -H V/2), pin 1 1 of IC8-d 
goes high. When SI is opened again, 
C3 begins charging towards -i- V through 
R32. When the charge on C3 goes above 
the CMOS logic-low level, pin 11 goes 
low. That "step" output is available at 
pin 1 of socket SOIL 

It is also desirable to have a very 
short duration (pulse) output that does 
not depend on how long the switch is 
depressed. The step output from pin 1 1 
is processed by IC8-c, C4, R33 and 
IC7-d to produce a short positive going 
pulse that is available at pin 1 of SOU. 

Construction 

A PC board is recommended, al- 
though any other form of construction 
will serve as well. The foil pattern is 
shown in Fig. 4 and the component 
placement is shown in Fig. 5. When 
mounting the resistors and capacitors, 
save the excess leads for jumpers. IC 
sockets for IC 1 through IC8 are recom- 
mended. Note that resistors R15 through 
R24. R28, and R29 are mounted on 
the/oi7 side of the PC board. They are 
"tack" -soldered by melting a small 





RG. 3— FOUR DEBOUNCED SWITCHES are provided. STEP outputs remain active as long as switch 
is depressed; PULSE outputs provide t>riet, momentary change-of-state. 



SOME COMPONENTS are mounted and tack- 
sgldered on foil side of PC board. 

amount of solder on the foil area and 
then reheating that solder while placing 
the component lead on the foil area. 
One lead of R28 is tack-soidered to 
variable resistor R48, and the same is 
done with R29 and R49. The battery 
connections are also tack- soldered to 
the foil side of the PC board. The bat- 
tery connections should be of sufficient 
length to allow the PC board to be 
easily remove when batteries need re- 
placement. 

Eighteen "U" shaped jumpers should 
be formed from the excess component 
leads. Those jumpers can then be used 
in sockets SOI through S09 when the 
gating inputs are not being used. 

It is advisable to mark the PC board 
in a fashion similar to that indicated in 
the photo of the author's mode. That 
can be accomplished with a felt-tipped 
pen or transfer lettering. If transfer 
lettering is used, the PC board should 
be marked before mounting any com- 
ponents on it. 
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PARTS LIST 

All resistors 'A watt, 5% unless otherwise 
noted 

R1-R12— 470 ohms 

R13-R27,R3CI-R32.R36,R40.R44,R50, J 
R51— 100,000 ohms • 

R28,R29,R33,R37,R41.R45— 10,000 ohms 

R34,R3S,R38,R39,R42.R43,R46,R47— 
2200 ohms 

R48. R49 — 2 megohms, potentiometer, 
linear taper 

Capacitors 

C1,C2— 0.1 ^F ceramic disc 

C3,C5,C7,C9— 1 ^F, 15 volts. eSectrofytic 

C4,C6,C8, CI 0—0.01 ^F ceramic disc 

Semiconductors 

IC1-IC8— 4011 CMOS quad, 2-input, 
NAND gate 

LED1-1-ED13— jumbo red LED 

Si -S4— momentary pushbutton switch. 
N.O.. PC-mount (Digi-Key EQV-P1R 
or equivalent) 

S01-S011— 8-pin DIP socket 

B1-B6— m-volt "C" ceil 

Miscellaneous: solderless breadboard 
(Global Specialties EXP-300 or equiva- 
lent). PC board, case, three dual-"C" 
cell batter/ holders, two knobs, hard- 
ware, wire, solder, etc. 




PIG, 4 — LARGE PADS on foil Side of PC t>oard are used lor tack-solderjng components. Component 
side of board also eerves as WKirk surface. 
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Finally, obtain a 12-foot length of 
No. 20 or No. 22 solid-conductor in- 
sulated wire. From that, cut five 1-inch 
lengths, five l!4-inch lengths and so 
forth up to five 5-tnch lengths. Strip 
!4-inch of insulation from each end of 
each wire. Those 45 wires will serve as 
jumpers on the breadboard and for 
connections between sockets SOI 
through SOI ! and the breadboard. 

Checkout 

Place "U "-shaped jumpers between 
the pins of the sockets indicated in 
Table 1. All these connections are 
done from the top sides of the sockets, 
of course. Place an insulated jumper 
between pins 2 and 7 of power socket 
SO 10. That wil! supply six volts to the 
Work Station. Place one end of a 5- 
inch jumper into pin 6 of SO 10. Start- 
ing with SOI, touch the other end of 
the jumper to pin 1 and then pin 8. In 
both instances, LEDl should light. 
Repeat that procedure for the remain- 
ing 1 1 LED's, Again starting with SOI, 
move the end of the "U "-shaped 
jumper connected to pin 7 over to pin 
8. Similarly move the jumper-end at 
pin 5 to pin 6. Now, place the free end 
of the 5-inch jumper into pin 7. You 
should see LEDl light. Move the 5- 
inch jumper end to pin 5. Now, LED2 
should light. Repeat that procedure for 
the remaining 10 LED's. Finally, re- 
position the "U"-shaped jumpers. 

Next we will check for proper oper- 
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DOTTED LINES INDICATE PARTS TACK SOLDERED 
ON FD1LS1DE OF BOARD 

RG, 5— SOLDER LESS BREADBOARD is mounted in middle of board using tour sets of 6-32 hsrtlwmv. 



RG. 6— TAflGET-SHOOTlNG GAME circuit calls 
for among other things, seven integrated circuits, 
ten LED's and two push-button switches. Com- 
pare tttis with circuit In Fig. 7. 

ation of the switches. Place one end of 
a 5-inch jumper in pin i of S06 (LEDl I). 
Place the other end into pin 8 (Switch 1 
STEP output) of SWITCH OUTPUT Soc- 
ket soil. Press and hold SI. As long 
as SI is depressed, LEDH should 
glow. Move the jumper end to pin 1 
of soil (Switch 1 PULSE output). 
When SI is depressed, LED 11 should 
glow very faintly for an instant and 
then go dark. Release SI. Repeat that 
procedure for the remaining three 
switches. 

Now we will check the operation of 
the clocks. Place a jumper between pin 
8 of S06 and pin 2 of S07. Place an- 
other jumper between pin 6 of S06 and 
pin 3 of S07. That connects LEDl 1 to 
(j> a of Clock A and LED 12 to b of Clock 
A. Rotate R48 fully counterclockwise. 
You should see LEDIl and LED12 
blink alternately. As you rotate R48 
clockwise, the rate should increase 
until both LED's appear to be on con- 



tinuousiy. Place one end of a jumper 
into pin 8 of SOI 1 (Switch 1 STEP out- 
put). Rotate R48 fully counterclock- 
wise and remove the "U" jumper 
from pins 4 and 5 of S07, Place the 
jumper from SI into pin 5 of S07. That 
should result in LED12's staying lit. 
Pressing SI should cause LED 1 2 to 
blink again. Repeat that procedure 
with the SI jumper in pin 8 of S07 for 
LEDl 1. Rotate R48 clockwise. Finally, 
move the jumper from S 1 to pin 5 of 
SOS (CLOCK A GATE). You should See 
LED 1 1 go dark. Pressing S 1 should 
cause LEDl ! to glow again. Repeat 
that procedure for Clock B, after re- 
placing the jumpers in S07. 

At this point, we have determined 
that all circuits are operating properly. 
Now let's try out the Work Station. 

Putting it to work 

Let's make a target shooting game. 
We'll have 10 LED's in a row. When 
we start the game, LEDl will come 
on for a short time. When it goes dark, 
LED2 will come on for a short time, 
and so forth. After the tenth LED goes 
dark, the sequence will start again with 
LEDl. We'll select one LED which we 
want to be the target (say LED8). If 
we press a switch when LED8 is on, 
the sequence will stop and LED8 will 
start to blink, indicating a "hit". Other- 
wise the LED's will continue circu- 
lating. We must also have a reset 
switch that restarts the game when we 
want to continue. 

One possible circuit for that game 
is shown in Fig. 6, You will note that 
seven IC's are required. Let's bread- 
board that circuit on the Work Station . 
The breadboard connections are shown 
in Fig. 7. Notice that with the Work 
Station, only two IC's are required. 



TABLE 




Socket 


From pin 


To pin 


Function 


SOI 


2 
4 


7 
5 


LED1 GATE 
LE02 GATE 


S02 


2 

4 


7 
5 


LED3 GATE 
■Le04GATE 


SQ3 


2 
4 


7 
5 


LED5 GATE 
LED6 GATE 


S04 


2 

4 


7 

5 - ,. ,. 


LED7 GATE 
LED8 GATE 


SOS 


2 
4 


7 
5 


LED9 GATE 
LED10 GATE 


S06 
SOT 


2 
4 


7 
5 


LED 11 GATE 
LEDl 2 GATE 


1 
4 


8 

5 


0a GATE (Clock A) 
b GATE (Clock A) 


SOS 

SOS 


1 
3 


8 
6 


Clock B GATE 
Clock A GATE 


1 
4 


8 

5 


a GATE (Clock B) 
0b GATE (Clock B) 



FIG. 7— GAME CIRCUIT shown in Fig. 6, as con- 
structed using Experimenter's Work Station. 
The only components required are two IC's, 
along with lumper wires. 

Once the circuit has been bread- 
boarded, rotate R48 and R49 to mid- 
position and appiy power. LED's 1 
through 10 will begin lighting in se- 
quence. Pressing S2 will reset the cir- 
cuit and LEDl will remain lit as long 
as S2 is depressed. Release S2 and the 
sequencing will begin again. If SI is 
depressed when LED 8 is lit, the se- 
quencing will stop and LED8 will blink 
on and off. By rotating R49 more clock- 
wise, the sequencing i-ate will increase, 
making the game more difficult. The 
blinking rate for LED8 can be Adjusted 
with R48. 

That is just one example of the use 
of the Work Station. From it you can 
see how the Work Station allows you 
.o create circuits, quickly and easily, 
modify them at will, and reuse the 
components when the circuit is no 
longer needed. R-E 
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Searching for buried treasure can be a 
profitable- and sometimes ex pensive - 
pastime. Before you purcfiase any equip- 
ment, know its capabilities. 



ROBERT F. GALLAGHER 



MOST PEOPLE WHO USE METAL DRTEC- 
tors don't seem to be too concerned 
with what makes their detectors de- 
tect. After reading over the instruc- 
tions, they blithely set out to make their 
fortunes. 

Many coin collectors are using their 
metal detectors for what is called "coin 
shooting." Other hobbyists are con- 
cerned with digging up artifacts — things 
that were popular during Revolution- 
ary times — like cannon balls as big as 
shotputs, or tools and eating utensils 
from that era. Other treasure hunters 
look for valuable objects on the bot- 
tom of streams and lakes. 

Some experts say it doesn't matter 
whether you're using an inexpensive 
or expensive detector. But as we see 
it, the construction of a detector, and 
its circuitry, are important in the pro- 
duction of a quality product, and in 
doing the job for which it has been 
purchased. 

We spoke with a man who decided 
about a year ago to make "coin shoot- 
ing" a hobby. His advice is to gather 
as much literature as possible on vari- 
ous types of metal detectors before 
you make a decision to buy one. He 
selected a detector that has helped 
him dig up about 1500 coins during 
the past year. 

That's prudent — when you figure 
that metal detectors cover a price- 



range from $40.00 to S350.00-p!us. 
It's much like any other hobby or 
sport. Initially, you wouldn't buy the 
most expensive golf clubs after making 
the decision to become a weekend 
golfer. 

Today, there are a number of ama- 
teur treasure hunters who not only 
are concerned with what they find, 
but who want to know something about 
the circuitry that stirs up the buzzing 
sounds that indicate when they should 
start digging. 

Kinds of metal detectors 

There are two basic types of metal- 
detector circuits — the transmitter/ 
receiver (T/R) and the very low fre- 
quency (VLF) type. 

The T/R type is where a transmitter 
circuit radiates a signal, that, when 
bounced back, is detected by the re- 
ceiver circuit. When a conductive tar- 
get interrupts the field, an audio re- 
sponse is generated. 

Basically, the VLF unit is a T/R type 
circuit that operates below 30 kHz. It 
is typically more sensitive and has 
greater depth capabilities than the 
higher-frequency T/R type circuit. 

The word "discrimination" is im- 
portant to the treasure hunter. He 
doesn't want to spend half of his free 
time digging up bottle caps, pull tabs, 
foil, or other useless objects. The dis- 



criminator is a circuit with a built-in 
ability to tell the difTerences among an 
extremely wide variety of objects while 
rejecting trash. 

Metal detectors are much more 
sophisticated today than they were a 
few years ago. There were no discrim- 
inators, and no matter what the detec- 
tor cost, it could not tell the difference 
between trash and treasure. 

Today, leading manufacturers offer a 
diversity of detectors with prices falling 
in the range of $40.00 to $440.00. 

What's available 

Metal detectors are available from 
many sources. We have listed the most 
available ones at the end of this article. 
For more information circle the appro- 
priate numbers on the Free Informa- 
tion card in this issue. 

Although considered low-priced, the 
S79.95 Deluxe TR Earth Challenger 
has a sensitivity found in higher-priced 
models. Features include a 10-tum 
metal/mineral tuner, 6-inch water- 
proof search coil, a Vi-inch stereo ear- 
phone Jack for plugging into the user's 
own headset, eight "AA" batteries 
with snap-lock battery door, and an 
adjusting telescope shaft which ex- 
tends to 44 inches. It's of all-metal 
construction and weighs two pounds, 
five ounces. Its circuit is shown in 
Fig. 1. 
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ALMOST LIKE SELECTING gott clubs. Prospective nwtal detector buyer checks them out. 




GROUNDTRACK metal locator from Heathkit is 
said to work In up to two feet of water. 




COIN SHOOTING Is the function of the Heath QD-1 190. Search coll Is optimized for this. 



Bounty Hunter, a Tempe, Arizona 
based detector manufacturer, has in- 
troduced a unit called the Red Baron. 
Considered high-priced, it sells for 
about $400.00 and comes with an eight- 
inch coil. 

A versatile detector, mode changing, 
and retuning are combined in one 
control button. It handles mineralized 
and non-mineralized soil in all-metal 
or discriminate modes. 



The Red Baron's synchronous- 
phase discrimination circuitry enables 
discrimination at VLF depths. It's a 
technique that uses a type of analog 
computer that reads the sensing signal 
of the combined targets and matrix 
(supporting soil around the target) 
then subtracts the effects of the ma- 
trix — leaving only the sound of the 
target itself to analyze. 

Recently, Bounty Hunter added a 
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TR discriminator to the Red Baron, 
and now offers a selection of three 
modes: VLF (normaJ mode) SPD 
(ground-reject discrimination) and 
TR discrimination (for standard TR 



operation with good depth and sta- 
bility in non- mineralized ground). 

Another popular Bounty Hunter 
offering is the 840 VLFITR. A discrim- 
inator with pushbutton tuning, it in- 



cludes a battery check and a sensitivity 
meter. It weighs only VA pounds and 
reportedly is ideal for those who fancy 
"coin shooting." 

Edmund Scientific has a unit priced 





HUKfTING UP THE RIQHT SPOT to dig takw 
practice to ffne-turte your skill In ushig the 
device. 

at about S40,00, It is recommended 
for the beginner who wants a fully tran- 
sistorized detector offering quality 
performance. 

Another respected name in the 
metal detector field is "Fisher." The 
Fisher Research laboratory at Los 
Banos, California, has developed an 
effective research and development 
program. 

One of their most popular T/R detec- 
tors is called Gemini [I, and sells for 
about $350.00. (See schematic. Trans- 
mitter in Fig. 2, receiver in Fig. 3.) 
It fills the needs of an enthusiastic 
group of serious treasure hunters, who 
actively search for — and sometimes lo- 
cate — major treasures. 

Gemini II users have come up with 



hoards of coins, gold and silver bullion, 
treasure chests, ore veins, and other 
deep treasure caches. This unit also 
has industrial uses, as it is capable of 
tracing water, gas, and sewer pipes — 
and electrical or phone cables— whose 
whereabouts have been forgotten. 

When assembled, it measures 51 
inches, weighs just I ! pounds, and has 
an output frequency of 82 kHz -i- 5 
kHz. Housed in a closable, two-sec- 
tion, high- impact plastic case, it fea- 
tures moisture-proof solid-state cir 
cuits and offers quite a good penetra- 
tion sensitivity. 

Fisher's top -of-the- line model is 
listed as a VLF J55-D. The VLF dis- 
criminate mode rejects unwanted tar- 
gets while still detecting deep coins 
that other detectors miss, claims the 
manufacturer. 

Edmund Scientific reports many 

METAL DETECTORS 



For more informatton, circle the 
corresponding number on the Free 
Information card inside the back 
cover. 



Bounty Hunter, Inc. 

1309 West 21st Street 
Tempe, AZ 85282 
CIRCLE NO. 96 



Edmund SclentWc 
101 E. Gloucester Pike 
Barrington, NJ 08007 
CIRCLE NO. 97 



FIsh«r Research Laboratory 
1005 I Street 
Los Banos, CA 93635 
CIRCLE NO. 99 



Heath Company 

Benton Harbor, Ml 49022 
CIRCLE NO. 98 



compliments on its Wildcat VLF Dis- 
criminator. Priced at about $280.00, it 
boasts instant tuning and true discrim- 
ination when used in just about any 
kind of terrain. 

Batteries are included with this unit, 
which features a 6!4-inch, water- 
proofed search coil, a sensitivity ad- 
juster, 3'/i-inch intensity meter, bat- 
tery tester, and push-button tuning for 
making quick adjustments. 

The Heath Company, a well known 
manufacturer of electronic kits, also 
has a line of metal detectors. All of 
their detectors are available only in 
kit form. The top-of-the-ltne model 
GD-1290 features a VLF circuit, ad- 
justable discrimination, 6-inch search 
coil, and collapsible shaft. It contains 
both a meter and speaker for the de- 
tector output plus a headphone jack. 
Power is supplied by 6 "AA" cells or 
an optionally available nickel -cadmium 
battery pack. The model GD-1290 sells 
for $189.95. 

There are two more metal detectors 
in the Heath Company line. The model 
GD-l 190 has many of the features of 
the model GD-1290, but it sells for 
$119.95. Known as the "Cointrack," 
its purpose is obvious from its name. 

The lowest-priced model in the 
Heath line is the GD-348 and it sells for 
S79.95. 

It seems to us that there is a metal 
detector available in just about any- 
body's price range. But all of the ex- 
perts emphasize: Don't invest too 
much money until you really know 
what you're doing, or what you're 
looking for. Everyone agrees that 
treasure hunting is fun and profitable — 
and the more knowledge you gain, the 
more profitable it becomes. And we 
mean that in more than one sense of the 
word. R-E 
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TTL DESIGN: 

TRICKS & TIPS 



Designing with TTL? Check out the tip sheet in this article 
before you go one step further. If you aren't aware of all 
of the notes in this article, learn them before you continue. 
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JOSEPH E. POWELL, JR. 

DURING THE LAST FIVE YEARS, THE IN- 

tegrated-circuit industry has made tre- 
mendous technological advances and 
has created new and exciting IC fam- 
ilies. We now have CMOS. PROM's, 
ROM's, and a host of other families: 
but the designer's "workhorse" is still 
the old reliable TTL (Transistor- Tran- 
sistor Logic). 

Texas Instruments introduced the 
first TTL package to the electronics 
industry in 1964. From that early be- 
ginning, the TTL logic family has be- 
come so economical, versatile, and 
easy to use that today almost all digital 
circuits contain at least one of the 
packages. 

Even though TTL chips are rela- 
tively easy to use, designers, (partic- 
ularly the first-time user), often over- 
look simple but critical design proce- 
dures. This article identifies those pro- 
cedures and offers tips and short-cuts 
for implementing them. 

All TTL inputs and outputs exist 
either in a hegh or as a low condition. 
These two conditions are often referred 
to as states. A high, or positive state 
is any input or output that is between 
-1-2.4 volts and +5.0 volts. A HIGH state 
must also allow for leakage currents. 
An input or output is called LOW any 
time its voltage is between -I-.8 volt and 
ground. A low input also needs a low- 
impedance path to ground that can 
handle 1.6 mA. A good rule of thumb 
to follow when dealing with inputs is: 
Input swins^s must not exceed the pmi- 
tive supply aotiagel+S.OVj or go hehw 
ground (0 uoltsS. 

When selecting a power supply, 
remember that each gate in an [C pack- 



age draws current. A practical method 
of determining how much current each 
gate draws is to divide the total supply 
current (F"-") by the number of gates 
contained in that package. The most 
reliable method, however, is to check 
the data sheet for each component. 

Every gate has a fan-in (input re- 
quirements or capabilities) of one and 
an output (fan-out) that can drive up to 
ten different loads. If more than ten 
loads are connected to any one output 
line, that gate's noise margin is severely 
impaired. Once the noise margin is 
impaired, the voltage and current 
swings become too small to operate all 
the loads properly. A gate's output 
voltage (HIGH state) is typically 3.3 
volts but it can be boosted to a full 
-1-5.0 vohs by adding a 2.2K pull-up 
resistor as shown in Fig, 1. An output 
transistor and a i K resistor added to a 
gate's output (Fig. 2), will provide 
more current. 

If a gate is used as a line driver, re- 
member to use it for that pui-pose only. 
Also, never connect the inputs of other 
gates directly to the output of a gate 
that is being used as a line driver. If a 
receiving gate is hooked directly to the 
output of a line driver, line reflections 
can cause false inputs. The line-driving 
gate itself may become excessively 

+BV 



oQUT 



RG. 1— ADDING A PULL-UP RESISTOR, 2.2K, Is 
al it takes to boost a gate's HIGH output to a 
full 5.0 voHs, 



+5V 




n> 



IK 




INPUT 



OUT 
FIG. 2— IF YOU NEED MORE CURRENT from 
the gate's output add an output tranaistor and 
a 1 K resistor, 

loaded and cause long delay times. 
Therefore, the line driver's output 
must first be properly terminated 
through a resistor network or by some 
other means. Always decouple line 
driver and receiver gates by placing a 
0, \-uF capacitor across the IC package 
ground and supply voltage. 

Most TTL gates are high-speed de- 
vices that can switch at speeds of 20 
MHz or more. That rapid switching 
causes high-frequency current spikes 
to appear on the power lines. Even 
though those current spikes are noise, 
some gates (flip-flops and counters) 
may see them as trigger pulses. Noise 
caused by current spikes is only one 
of the many problems that TTL gates 
are susceptible to. In a real circuit, 
noise can come from crosstalk, line 
reflections, the power supply, or from 
the environment itself. 

Those noises and other associated 
problems don't have to be "hair- 
raisers" or "eye-rollers" if the simple 
and practical design procedures out- 
lined below are followed: 

1. USE A REGULATED +5 VOLT 
SUPPLY! The key word here is regti- 
Idled. TTL circuits are usuEdly designed 
to operate from a single -i-5-volt sup- 



ply. Manufacturers usually guarantee 
the proper operation of their IC's as 
long as the supply voltage is between 
+4.75 and +5.25-volts (± 5%). There- 
fore, a regulated +5- volt supply must 
be one of your most important design 
considerations. 

2. USE HEAVY WIRE FOR ALL 
POWER CONNECTIONS. For your 
circuit to operate properly, it must 
first receive all the power that it re- 
quires. Number 20 AWG wire works in 
most TTL power-Une applications. 
These power lines should be laid out 
so the transmission path impedance is 
as low as possible. 

3. USE GROUND AND POWER 
PLANES— IF POSSIBLE. As we said 
before, TTL circuits are high-speed 
switching devices. To minimize cur- 
rent spikes caused by that fast switch- 
ing, keep power and ground planes 
(PC board areas) as large as possible, 
A large ground plane acts as a low in- 
ductance return for the supply voltage, 
A ground plane is used if it is not es- 
sentia] to avoid ground loops. 

4. USE BYPASS CAPACITORS. 
The internal design of most regular 
TTL circuits uses the totem-pole out- 
put arrangement shown in Fig. 3. As 
the TTL gate switches from one state 
to the other, there ts a short time per- 
iod when both internal output tran- 
sistors, Ql and Q2, will be ON. When 
that occurs, there is a direct low-impe- 
dance path between the supply voltage 
and ground. The result can be 10-to 
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FIG. 3— TOTiM-POLE ARRANGEMENT is used 
in the intarnal design of most TTL iC's. 



FIG. 4— DEBOUNCING CIRCUIT quickly and 
easily eliminates the problems of contact 
bounce. 



100-mA current spikes. To solve this 
problem, place a .Ol-/*F capacitor 
between the IC's supply input and 
ground. Keep capacitor leads short 
and locate it as close as possible to the 
IC package. If two to five packages 
are close together, a single capacitor 
connected across the +5V and ground 
lines is needed to do the job. 

5. AVOID CROSSTALK! If wires 
that carry similar current or voltage 
signals are grouped too closely to- 
gether, youTl get crosstalk. The mag- 
netic or static field created by one wire 
interacts with the fields created by 
adjacent wires. To avoid crosstalk 
don't use wires that are longer than 
10 inches. If you must use wires that 
are 10 to 20 inches long, route them 
close to a ground plane and do not 
bundle them tightly together with sim- 
ilar wires. 

Twisted-pair wire and coaxial cable 
also effectively reduce crosstalk. Coax 
cable, however, is usually used only 
in very noisy environments. 

6. DECOUPLE SUPPLY VOLT- 
AGES. A power supply is not an ideal 
voltage source; therefore, it must be 
decoupled. An electrolytic capacitor 



that is rated for at least 10 volts and 
has a value of 4 to 100 ^F will do this 
job nicely. The capacitor must be 
placed across ground and the point 
where the supply voltage first comes 
into the board. 

7. DEBOUNCE GATES THAT ARE 
CONNECTED TO MECHANICAL 
SWITCHES. The contacts of a me- 
chanical switch actually strike each 
other several times before they finally 
close. Each time those contacts 
"bounce", a pulse is created. Fiip- 
flops, counters, and other trigger- 
dependent gates interpret those pulses 
as signals. Two nand gates placed 
between the switch and the receiving 
gate (Fig. 4) act as a "contact de- 
bouncer" 

When setting up a debounce circuit, 
always follow these four rules: 

A. Use a SPOT 'break-before-make* 
switch. 

B. Cross-couple the two NAND 
gates by using the output of 
gate one as input of gate two 
and vice-versa. 

C. Connect the switch input of 
gate one and gate two to +5 
volts through a IK resistor, 

D. Ground the switch to signal 
ground. 

As a final precaution, never leave 
an unused input unconnected. An un- 
connected input will rise to a high 
and become susceptible to noise. 

Therefore, tie all unused inputs 
either to logically similar inputs or to 
-I-5V via a IK resistor. Unused output 
pins can be left unconnected. 

On most schematics, the connec- 
tions for +5 volts and ground are not 
shown. Every TTL IC. however, 
needs those connections to work pro- 
perly. If the guidelines set forth in 
this article and in the IC data sheets 
are followed, then the procedure of 
going from design to breadboard will 
be a snap. R-E 
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USE A PM FOR 

SIMPLER ffP-BASED 

The peripheral interface adaptor is a versatile IC that 

allows a microprocessor to communicate with the outside world 

with ease. This article explains how it transfers data back and forth. 



DAVID R. ANDERSON 

THE PERIPHERAL INTERFACE ADAPTER 

(PIA) is one of the family of chips 
associated with a microprocessor. It 
operates as an I/O port interfacing the 
microprocessor with peripheral devices 
such as video terminals and cassette 
recorders. It is especially useful in 
computers and microprocessor-based 
projects. The PIA contains registers 
that can transfer data between the 
microprocessor data bus and the peri- 
pheral data bus under microprocessor 
control. Those registers provide the ins 
and outs that we will discuss here, 

PIA In a computer system 

Figure f shows how the PIA is con- 
nected in a typical computer system. 
The peripheral device could be any 
external device^such as a video ter- 
minal or cassette recorder. The peri- 
pheral data bus is an eight-line bus that 
IS connected between the peripheral 
device and the PIA. It is a bidirectional 
bus — which means that it can move 
data in either direction. 

The microprocessor data bus is also 
connected to the PIA. That bus is an 
8-line bidirectional bus. As shown in 
Fig. 1, the microprocessor data bus 
is also connected to the random access 
memorv (RAM) and read onlv memorv 
(ROM): 

An address bus is connected to the 
PIA, RAM, ROM, and the micropro- 
cessor. That enables the micropro- 
cessor to address the registers in the 
PIA which transfer the data between 
the microprocessor and peripheral 
data busses. 

PIA operation 

To understand how the PIA oper- 
ates, let us assume that the micropro- 
cessor is ordered by the program to 
transfer a data byte from RAM to the 
cassette recorder. The first thing the 
microprocessor will do is to address 
the RAM byte and place it on the micro- 
processor data bus. Then, the micro- 









AOQ 


tESS BUS 


■ 














V 


} 




V 


1 


MICRO- 
PROCESSOR 




RAM 




RDM 




PIA 


i 


A 


\ 




A 






! 




A 


\ 






MICROPROCESSOR OATA BUS 







PIA < ^ PERIPHERAL OATA BUS^ PERIPHERAL 



DEVICE 



FIG. t— HOW THE PIA IS CONNECTED In a typical computer ayat«m. 



processor will set up the PIA regis- 
ters as output interfaces. That causes 
the RAM data byte to appear on the 
peripheral data bus and to be applied 
to the cassette- recorder input. 

If the microprocessor is ordered to 
write a data byte into RAM, the pro- 
cess just described is reversed. The 
microprocessor sets up the PIA regis- 
ters as input interfaces and the data 
byte from the peripheral data bus is 
transfered by the PIA registers to the 
microprocessor data bus. From there 
the data is written into a specific RAM 
address. 

As can be seen from Fig, 1. the PIA 
registers can input and output data 
bytes between the microprocessor data 
bus and the peripheral data bus. The 
PIA registers that perform the actual 
transfer of data can be programmed to 
function as inputs, outputs, or both at 
the same time. To see how that is pos- 
sible let us examine a typical PIA. 

A look at a typical PIA 

A functional diagram of a typical 
PIA is shown in Fig. 2. The PIA has 
two sides, the microprocessor side and 
the peripheral side. The microprocessor 
side connects to the microprocessor 
data, address, and control bus lines. 
Those bus lines connect to their respec- 
tive data, address, apd control circuits. 

The data circuits process the data 
from the microprocessor' data bus and 
load it into the I/O data register on the 



peripheral side of the PIA. Or, the 
data circuits read the data contained in 
the I/O data register and load it onto 
the microprocessor data bus. The 
address circuits process the address 
information received from the micro- 
processor. The address information is 
used to address the desired registers 
on the peripheral side of the PIA. 

The control circuits receive infor- 
mation from the microprocessor. That 
information consists of control and 
timing signals necessary for the oper- 
ation of the PIA. 

There you have it, a very brief des- 
cription of the microprocessor side of 
the PIA. If more detail is desired about 
the microprocessor side of the PIA see 
the data sheets for the PIA in question. 

As shown in Fig. 2 the peripheral 
side of the PIA is divided into two 
parts, A and B. Each part contains 
three main registers. They move data 
between the peripheral data bus and 
the microprocessor data bus. 

PIA registers 

Figure 3 shows the main registers 
of a typical PIA. I/O data registers 
A and B transfer the data between the 
microprocessor data bus and the peri- 
pheral data bus. 

Data-direction register A controls 
the direction in which data flows 
through I/O data-register A. If all eight 
bits of data-direction register A are 
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set to I , all eight bits of I/O data-regis- 
ter A will output data to the peripheral 
data bus. If all eight bits of data-direc- 
tion register A are set to 0, data flow 
will be from the peripheral data bus to 



the microprocessor data bus. 

Each bit of I/O data-register A can 
be controlled individually by loading 
a 1 or into the con-esponding bit of 
data-direction register A. For example. 



if the binary number 1 1 ! 10000 is loaded 
into data-direction register A bits 0, 
t, 2, and 3 of I/O data-register A will 
be inputs, while bits 4, 5, 6, and 7 will 
be outputs. 

In Fig, 3, data-direction register A 
is shown loaded with all ones. That 
sets up I/O data-register A to output 
eight bits of data to the peripheral data 
bus. Data-direction register B is shown 
loaded with ail zeros. That sets up I/O 
data-register B to input eight bits of 
data from the peripheral data bus. 

The number loaded into control- 
register A determines whether data- 
direction register A or I/O data-regis- 
ter A is addressed. If control-register 
A is loaded with binary number 0000- 
0000 data-direction register A will be 
addressed. Any data from the micro- 
processor data bus will be loaded into 
data-direction register A. If control- 
register A is loaded with binarv num- 
ber OOOOOIOO. as shown in Fig. 3. then 
I/O data-register A is addressed. 

The microprocessor can then read 
data from I/O data-register A or load 
data into it depending on the number 
loaded into data-direction register A. 
The same principles apply to control- 
register B which is shown loaded with 
binary number OOOOOIOO in Fig. 3, 

Addressing PIA registers 

The PIA registers with typical ad- 
dresses assigned are shown in Fig. 4, 
As can be seen, both the I/O data regis- 
ters and the data-direction registers 
have the same address. That makes 
it possible to change the direction of 
data flow through the I/O data regis- 
ter at any time during the running of a 
program. 

To show how that works, let us 
assume we are running a program. 
During the first half of the program we 
want the I/O data register to function 
as an input (transfer data from the peri- 
pheral data bus to the microprocessor 
data bus). During the second half of the 
program we want the I/O data register 
to function as an output (transfer data 
from the microprocessor data bus to 
the peripheral data bus). 

To do that, first we initialize the 
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PIA with the following program in- 
structions: 

1. Reset all PIA registers to zero. 

2. Load nurnber 4 into address 
1001. 

Resetting PIA registers to zero sets 
up the eight bits of the I/O data register 



to inpLit data from the peripheral data 
bus. That is so because the data-direc- 
tion register which determines the 
direction of flow through the I/O data 
register contains all zeros. The second 
instruction loads the number 4 into the 
control registers. That causes data sent 



to address 1000 to be applied to the I/O 
data register instead of the data-direc- 
tion register. 

After half the program has been run, 
the I/O data register may be pro- 
grammed to output data to the peri- 
pheral data bus using the following 
instructions: 

1. Load zero into address 1001, 

2. Load 255 into address 1000, 

3. Load 4 into address 1001. 

With zero loaded in address 1001 all 
control-register bits are set to zero. 
That causes address 1000 to be assigned 
to the data-direction register. Loading 
255 into address 1000 sets all eight 
bits of data-direction register to 1. That 
causes all eight bits of the I/O data 
register to output data to the peri- 
pheral data bus. 

Loading 4 into address 1001 causes 
address lOOO to be assigned to the I/O 
data register. Any data sent to address 
1000 is stored in the I/O data register. 
Since that register is configured as an 
output, the data stored in it will appear 
on the peripheral data bus. 

Using the PIA 

There are many uses for the PIA in 
microcomputer systems. For example, 
assume we want to use the PIA as an 
I/O port which can interface the micro- 
processor to a video terminal and a 
cassette recorder. Figure 5 shows how 
it can be done. 

The video terminal is connected by 
peripheral data-bus A to the I/O data 
register in part A of the PIA. Since the 
video terminal requiies a serial input, 
only one bit of i/0 data-register A is 
required to output data to the video 
terminal. Transistors QlOl, Q102, 
and 0103 act as buffers between the 
PIA output and the terminal input. 

The video-terminal keyboard out- 
puts serial data and only one bit of I/O 
data-register A is required to input 
data to the microprocessor data bus. 
Transistor Q104 acts as a buffer be- 
tween the video-terminal keyboard 
output and PIA bit-7 input. 

The cassette recorder is connected 
by data-bus B to the I/O data register 
in part B of the PIA, Since the cassette 
recorder audio input requires serial 
data, only one bit of I/O data-register 
B is required to output data. Resistors 
are part of R 1 1 1 , and R 1 1 form a voit- 
age divider to limit the signal level 
applied to the audio input. Capacitor 
C103 filters unwanted noise signals. 

The audio output of the cassette 
recorder outputs serial data and is 
connected to one bit of I/O data-regi,s- 
ter B. The network between the audio 
output and I/O data-register B limits 
the signal to a level compatible with 
the input requirements of I/O data- 
register B. 

Once the ins and outs of the PIA are 
understood, finding new applications 
should be relatively simple, R-E 
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Assembling t;he Body 

Part 4— Here's the first of two iristallments deaiing with 

how to construct a body for the robot. This part 

describes the body frame and rotation mechanism. 




so FAR. WE'VE DISCUSSED THE DESIGN 

and construction of the Unicorn- 1 robot's 
manipulators (arms), end effectors 
(hands) and mobility base (legs). We are 
now past the most difficult aspects of its 
construction. This part of the series will 
deal with the body, and that is where the 
robot will begin to look like a robot. 

Body frame 

As shown in Fig. 27, Unicorn- Fb body 
dimensions allow plenty of interior space 
for whatever hardware — up to, and in- 
cluding, a computer — you desire to add. 
The prototype body is 19 inches in diame- 
ter and about 20 inches in height. That 
has been more than adequate for the 
author's needs, but does not restrict you 
from using other designs; after all, one of 
the aims of this project is to allow you to 
use your own ingenuity. The skin of the 
robot will be made of Formica (which 
comes in standard widths of 30 inches) so 
you will easily be able to make a body 30 
inches in height, if it suits you. That is an 
increase of 50% in height over the origi- 
nal specs. 

And, of course, you don't have to be 
restricted to the R2D2 format. You can 
use just about any shape you desire. 

If you haven't already done so, take an 
evening or two to decide what your robot 
will finally look like. That will not require 
any significant changes in the frame of 
the body, the principles of which we'll 
discuss here, but may affect you in the 
long run. 

In any event, your robot's body will 
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need a supporting structure, and a mecha- 
nism to turn it from side to side. That's 
what this section is about. 

Whether the ultimate form of the body 
is cylindrical or otherwise, a reinforcing 
structure will be needed. What's shown 
here is for a cylindrical body, although it 
can easily be adapted to other shapes. 
Figure 28 illustrates the top and bottom 
bulkheads, along with the locations of the 
eight supporting columns. The bulkheads 
are made from Vs-inch particle board, cut 
to dimension with a saber saw. If you 
have no saber saw, inscribe the circumfer- 
ence of the bulkheads on the board, and 
drill a closely-spaced series of '/4-inch 
holes along its outside as shown in Fig. 
29. After those holes are drilled, the piece 
can be knocked out with a chisel. Which- 
ever way you proceed, allow a bit extra 
for wastage^ — that part of the material 
that gets turned into sawdust or is 
chipped away in the process. 

When the bulkheads have been rough- 
cut, they can be dressed to their final 
dimensions with a wood rasp. Who says 
that robots are made entirely of metal! 

If you make the effort, you will proba- 
bly be able to find pieces of particle board 
at your local lumberyard as scrap at a 
very reasonable price. Should you have to 
purchase brand-new material, you may be 
able to get a "special cut," if you tell the 
person in charge exactly what you need. 

The dimensions for the interior bulk- 
heads for Unicorn-1 were given in Fig. 
28. The top bulkhead is nothing more 
than a ring-shaped section of particle 



board, while the bottom bulkhead has a 
three-legged shape, to support the body 
during rotation. The larger bulkhead 
opening in that bottom part permits max- 
imum freedom for the cables running 
between the body and the mobility base. 

After the two bulkheads have been cut 
to their final shape, the locations of the 
bulkhead support-columns should be 
marked {refer again to Figs. 27 and 28). 
First, draw a pencilled line completely 
around the bulkheads' circumference. 
That should be done .040-inch from the 
perimeter. The holes drilled along that 
line will be used to attach the columns to 
the bulkhead. Figure 28 identifies the 
specific holes that will be required. 

Some of those holes, as has been indi- 
cated, will have to be countersunk (Fig. 
30). That allows the screw heads to sit 
flush with the outside surface, and elimi- 
nates awkward bumps or bulges when the 
skin is fitted. 

The eight wooden bulkhead-support 
columns are attached to the bulkhead 
with wood glue or epoxy, wood screws, 
and aluminum angle-braces. We don't 
take any chances. 

After drilling the bulkheads for the 
support columns, drill "lead holes", lop 
and bottom, to start the wood screws. 
That will help prevent splitting the col- 
umns. The lead holes should be about 
one-third the diameter of the wood 
screws themselves. Then, drill through 
those holes for attachment of the alumi- 
num braces shown in Fig. 27. Lubricate 
the screws with soap to permit them to 
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SYMBOL KEY 

8-32 MACHINE SCREW 
USENO. 19DRILL(0.1BBJ 
COUNTER-DRILL BULKHEADS 
TO RECESS SCREW HEAO 



I' 
1 



NO. B - FLAT-HEAO WODO SCREW 
USE ND, 29 DRILL FOR PILOT HOLE, 
NO. 13 DRILL AND COUNTERSINK 




SHOULDER MOTDR ATTACHMENT BAR 
(0.25 ALUMINUM PLATE! 

h^1.35^+< 2.50 »+i-1.35-*l I i 

_A A BJll f [ 

ADIA.-0.166 ^ B-TAP8-32 T 
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PtVOT-POST 
MOUNTING FLANGE 
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ALLDIMENStOf^S IN INCHES 



RG. 27 — ROBOT BODY aupporllng alructure it ot woodan construction. Note pivot-post mounting 
flange and ball-bearing wheels beneath Ihs Irottom bu I teheed. 
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penetrate more easily, and to prevent 
splitting. 

Body rotation 

Unicorn- J 's body turns on ball-bearing 
wheels that ride on the steel plate forming 
the top of the mobility base. The size of 
those wheels is not particularly signifi- 
cant, as long as the body maintains its 
clearance from the base. The units used in 
the original Unicorn-1 had a diameter of 
.875-inches, giving the bulkhead a clear- 
ance of .125-inch from the mobility base. 
One of these is shown in Fig. 31 . 

As we have done previously, we stress 
the fact that nothing about this robot is 
critical. Since you may be "scrounging" 



many of the components for this section, 
we'll present a list of allowable paramet- 
ers, along with the dimensions we've 
found to be most satisfactory. 

1. Ball-bearing wheels: .375-Inch to 
1.12S-irtches diameter. For 
wheels larger than .5-inch, turn 
the mounting plate upside down 
(bearing mounting-flange facing 
up). 

2. Pivot-post mounting flange: 
.062-Inch to 1-inch thick. Mount 
any flange thicker than .125-incti 
inside the top of the mobility 



3. Pivot- post diameter: .250-inch to 
1-inch (.250-inch to .375-Inch 
preferred). 




BENEATH THIS RUGGED EXTERIOR ties a 
frame of wood. Next installment will describe 
skin. 




COMPLEX GEAR TRAIN used to slow 10,000- 
RPM motor to 11-ftPM for body rotation. 

4. Gear- shaft bore diameters: , 125- 
Inch to .750-inch (.250-inch pre- 
ferred), 

5. Body rotation speed; 4 to 22 

RPM (10 to 12 RPM preferred). 

Just as in the design of the mobility 
base, there is a choice of methods to drive 
the body. An inexpensive, high-speed mo- 
tor may be used if its speed is reduced 
through a series of gears. A speed-reduc- 
tion of about 1000:1 is required with this 
method to obtain a rotational speed of 1 1 
RPM. That, it should be obvious, re- 
quires several gears. 

The amount of speed reduction is a fac- 
tor of the number of teeth on each gear. If 
one gear has 1 6 teeth and another has 48, 
the gears have a ratio of 1:3 and driving 
the second gear with the first will reduce 
the speed by that factor (the second gear 
will only make one revolution for each 
three made by the first). A train of such 
gears would eventually reduce the small 
motor's 10,000 RPM to a useable rate, 
but, as Fig. 32 shows, could turn out to be 
somewhat complex. 

Also, the speed of rotation will be 
affected by the weight of the load (the 
robot's body, in this case) — the motor 
speed could be slowed by 10 to 20 percent 
by that factor. 

As in the case of using gears to drive 




SHOULDER-MOTOR MOUNT 
ATTACH EO TO BOTTO M S! DE 
OF TOP BULKHEAD 

/' 

IT 



ROBOT BUOY ROTATION 
BEARING {WHEEL) ASSEMBLV 
A^D MOUNTING POSITIONS 
ON LOWER BULKHEAD 



2.50 

ROBOT BODY BULKHEAD DETAIL 



NOTE: BULKHEADS CUT FROM 

5/8" (0.625) PARTICLE BOARD 
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ALLDIMENSIONS IN INCHES 



FIG. 2e— TOP AHO BOTTOM BULKHEADS are cut from particle board. Bottom bulkhead it sturdier to 

bear body weight. Bearing mounting brackets are made from Vi.-inch aluminum. 

the mobility base, this method presents 
more problems, perhaps, than it solves. 

A much simpler method uses the same 
type of low-speed gear motor that was 
used to drive the mobility base. As shown 
in Fig. 33, this motor can be mounted 
directly on the bottom bulkhead and its 
shaft connected directly to the pivot post 
and/or the pivot-post mounting flange, 
located on the mobility base. 

Mounting of this type of motor is fairly 
straightforward and presents the least 
number of complications. A 22-RPM 
gearmotor may be used, or, if you can 
locate it, a slightly slower-speed one 
(about 1 or 12 RPJVl) may prove to be 
preferable. 




FIG. 29— A SERIES OF SMALL HOLES can be 
drilled to rough- cut bulklteada to shape. 





r 



FIG. 30— COUNTERSINKING tioies in tiie buik- 
l)ead prevents acrewheads Irom protruding. 



F)G. 31— BALL-BEARING WHEELS mounted on 
bottom bulkhead support body as it rotates. 




FIG. 32- COMPARE complexity of this speed- 
reduction train with drive shown below. 




FIG. 33 — 22-RPM gear motor provides simplest 
and most direct means of rotating body. 

Motor connection will be made to a 
small terminal strip mounted in the 
body. 

Shoulder motors 

When the manipulators and end effec- 
tors were described, the robot was given 
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PARTS LIST 



Item 


Size 


Quan- 
tity 


Supplier's 
part no. 


Supplier 


Particle board 


19 X 19 in. mini- 
mum 


2 




Local 


Wood strips 


.25 X 1 X 19.25 
In. 


8 




Local 


Aluminum plate 


.25 X .75 X 5.2 
In. 


2 


AP52 


®or 
local 


Aluminum angle 


.0625 X 1 X 1 X 
.75 in. 
(ma(i;e from 
.0625 X 1-in. 
angle, 13 in. 
long) 


16 




Local 


Alumfnum sheet 


.125 X 1.25 X 3 
in. 


4 


AS3 


®or 
local 


Ball bearing 
wheels 


.875 in. diameter, 
.375 in. shaft di- 
ameter 

or 


4 


B11-10 


®.® 


) 


,625 in. diameter, 
.25 in. shaft di- 
ameter 


4 


B11-9 


®.® 


Wheel mounting 
screws {known 
as "shoulder 


To iit wheel cen- 
ters 


4 




Local 


screws") 










Shoulder motor 
mounting 
screws 


8-32 


4 




Local 


Gear motor 
mounting 
screws 


8-32, length as 
needed 


4 




Local 


Machine screws 


8-32 X 1, Fillis- 
ter-head 


44 




Local 


Wood screws 


#8 flat-head X 1 
in 


20 




Local 


Precision spur 


48 pitch, 23 


3 


C48Aie- 


®,® 



Item 


Size 


Quan- 
tity 


Supplier's 
part no. 


Supplier 


gears (for use 
with high-speed 
motor) 


teeth, Vt-in. 
face, '/4-in. bore 




023 






48 pitch. 120 
teeth, %-in. 
face, 'A-in. bore 


3 


C4eA18- 
120 


®,(D 


Pivot post 


See text. Length 
to suit design 


1 




Local 


Pivot- post 
mounting flange 


See text 


1 




Local 


Body motor 
(high-speed) 


3-amp, sptit 
phase, 12 volts 
DC 

or 


1 


61.085 


© 


Body motor (22- 
RPM gearmo- 
tor) 


22-RPM gearmo- 
tor, 12 volts DC 


1 


715-900153 


®.® 


Shoulder motor 


22-RPM gearmo- 
tor, 12 volts DC 


2 


715-900153 


®,® 



SUPPLIERS 

® TKe Robot Mart 

Room 1113 
19 W. 34th St. 
New York, NY 10001 
(Catalog $3.00) 

@ Wintred M. Berg, Inc. 

499 Ocean Avenue 

E. Rockaway, NY 11518 

@ Edmund Scientific Co. 

101 East Gloucester Pike 
Barrington, NJ 08007 

@ Gledhitl Electronics 

P.O. Box 1644 
Marysville, CA 95901 
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FIG. 34— SHOULDER MOTOR mounting plate is 
visible at very top of photograph. See Fig. 27 for 

body location. 



the ability to bend iiis arms at the elbow 
and to open and close his hands, [t would 
be useful to add another degree of free- 
dom, which would allow the arms to be 
raised and lowered. That is easily accom- 
plished with the same 22-RPM gearmo- 
tors we've already used. 

A five-ohm, 20-watt resistor can be 
used to drop the motor's supply-voltage, 
thus slowing it down to a more suitable 
speed. (The same can be done for the 
body motor.) 

The last cross-bar rod (at the shoulder 
hinge) on the manipulators has already 
been drilled to accept a shaft of the type 
found on these motors (refer back to Part 
I, August 1980 issue). A simple bracket, 
shown in Fig. 27, allows the motor to be 
attached to the body. An actual installa- 
tion of that sort is pictured in Fig. 34. Be 
sure that the mount is positioned so the 
surface of the gearmotor will be flush 
with the surface of the top bulkhead 
since, when the robot's skin is attached, a 
cutout will have to be made for the shoul- 
der gearmotors, and their faces should be 



flush with the skin's surface. 

Again, the shoulder-motor wiring will 
be connected to a local terminal strip. 

Alternatively, the manipulators may be 
affixed to .250-inch rods that are attached 
to the body frame, without motors. The 
motors can always be added later. 

Bear in mind that, although the skin 
will be removable, as much interior work 
as possible should be completed before it 
Is attached. Some of the things that 
remain to be added are: 

1. "Local" terminal strips for motor 
wiring and connections from 
them to the master terminal strip 
in the mobility base. 

2. Speaker and LED installation. 

3. Installation ot supports and 
brackets for radio control and/or 
computer equipment. 

In the next section of this series, we'll 
complete the work described above and 
attach the skin. In addition, we'll describe 
the construction of the control box that 
will allow you to operate the robot by 
means of a cable running to the mobility 
base. R-E 
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Triacs are one way of switching alternating current. Because ttiey are solid-state 

and operate from logic-level signals, they are well-suited to interfacing computers with 

electrical devices. Here are plans for an 8-channel board to do just that. 



L. STEVEN CHEAIRS 

WITH THE AnVENTOF MICROCOMPUTERS 

a whole new world has opened up wide 
for the home-electronics enthusiast, 
processing are but a few of the uses 
that have become routine. An often 
overlooked area, and one where mi- 
croprocessors excel, is in household 
controllers. Those may be environ- 
mental controls, room-lighting se- 
quencers, darkroom aids, fire alarms, 
burglar alarms, appliance controls, 
sprinkler system controls, etc.... The 
list is bounded only by your imagin- 
ation. One common requirement for 
most of those controls is the need to 
switch household AC power. The cir- 
cuit described in this article contains 
eight separate AC power switches — 
a byte of power. 

Each switch is isolated from the 
other seven. AH of them use triacs 
to provide true bidirectional current 
flow. By choosing the appropriate 
resistor/ capacitor values, either sen- 
sitive (Iqj<15 mA) or non-sensitive 
( 1 5 m A < Iqj < 50 mA) triacs may be 
used. {Iqj is the gate trigger-cur- 
rent.) Two of the eight power switches 
have all three triac lines brought out 
to the edge of the printed circuit card; 
that permits those on-board triacs to 
trigger two high-current triacs ex- 
ternal to the PC board. The latter 
would be mounted on heat sinks and 
their terminals cabled to the printed- 
circuit board. The triacs are turned 
on or off with a logic gate — 1 m A max- 
imum current. The logic input is photo- 
optically isolated from the AC power- 
output stage. 
About the circuit 

As stated earlier, the printed-circuit 
card contains eight identical switching 
circuits. Figure 1-a shows the circuit 
to use for an inductive load with a sen- 
sitive-gate triac. Fig. 1-b provides 




BYTE OF POWEH AC CONTROLLER board uses eight optolaolatof -driven triacs to provide computer 
control of "outside world" AC-op«r«t«d devices. 



the inductive load-configuration 
for the no n -sensitive-gate triac, and 
Fig. l-c illustrates the setup for re- 
sistive loads. Each triac is driven by 
a MOC301I optically-isolated triac 
driver which, in turn, is driven by a 
74125-type buffer acting on instruc- 
tions from a computer. 

The optically-isolated triac drivers 
are fabricated using a gallium-arsenide, 
infrared light-emitting diode that is 
optically coupled to a silicon bilateral 
switch. The electrical insolation is 
about 7500 peak volts. The LED 
trigger current required to latch the 
output is typically 5 mA; the maximum 
is 10 mA. Since the input is driven by 
a open-collector gate operating at 
+5 volts, then the value of resistor Rl 



is chosen to provide greater than 10 mA 
of current through the diode. The value 
calculated for that circuit was 390 
ohms. 

The output driver has a terminal 
voltage, off-state, of 250 volts. At70°C, 
the on-state current (full-cycle 60 Hz) 
is 50 mA; at 25°C the on-state current 
is 100 mA. Resistor R2 sees the current 
level for the output driver. For the 
sensitive-gate inductive- load cir- 
cuit in Fig. 1-b, resistor R3 has a value 
of 2,400 ohms and capacitor CI is 
equal to 0. 1 ^f. For the nonsensitive 
inductive-load circuit, resistor R5 
is 1.2 K and capacitor CI is 0,2^f. Re- 
sistor R4 and capacitor C2 are used 
to reduce false triggering due to line 
transients caused by the inductive load 
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AC RETURN 



FIG. 1— USE THE TOP TWO CIRCUrTS, a and 6, with MnattJve and rx>n-««isltlve-gate triaca, resp«c- 
tlvety, tor Inductive loads, ClrcuH e Is for use with re«lstlv« load*. 



element. A value of 10 ohms for R4 
and 0. 1 *^ f for C2 seems to do the job 
quite well. 

If a non-inductive load is to be 
switched, then the circuit can be sim- 
plified as shown in Fig. 1-c. Capacitor 
C2 and resistor R4 are not needed 
since no inductive "kick-back" will 
be seen. Also, resistor R3 and capa- 
citor CI are unnecessary. Place a 
jumper wire where resistor R3 would 
have been located. 

Thermal considerations 

On the ptinted-circuit board, space 
is provided for a small. 1 x 1-3/16-inch. 
TO-222-style heat sink. The maximum 
current that can be passed through 
the AC switch is a function of its power 
dissipation. That factor is defined by 
the thermal resistance between the 
silicon chip and its environment, the 
ambient temperature, and the maxi- 
mum junction temperature. Before 
beginning construction, one must 
decide the amount of power needed. 
If more power is needed for the load 
than can be handled by the triac and 
its heat sink, then a heavier-duty, off- 
card triac and heat sink must be con- 
nected to the board. 

To determine how much current 



can be passed through a triac, you 
must first determine the amount of 
power that can be dissipated by 
the silicon chip into its environ- 
ment. Heat (power) can be removed 
by any of three means: conduction, 
convection, or radiation. Heat trans- 
fer by conduction is very effective 
in moving energy from the chip to 
the heat sink. Convection is the 
mode of transfer that transfers heat 
from the heat sink into the air. A 
portion of the heat is also radiated 
from the heat-sink fms. 

Since most readers are familiar 
with the basics of electrical energy 



flow, a comparable model will be 
used to illustrate heat flow. Electrical 
resistance is defined by Ohm's law. 
Ohm's law states that resistance to 
the flow of an electrical current (in 
ohmsi will equal the potential divided 
by the current (R—EIIj. 

The potential will be measured 
with reference to ground; that is, 
potential will be the difference in 
voltage available from the energy 
source and the ground level (E = 



Es- 



Eq, where E is the potential. 
Eg is the potential level of the 
source, and Eq is the potential 
level at ground. Thus, an equation 
for the electrical resistance is R = 



(E. 



Eq)/!. Generally 



Eq will be 



zero since it is defined as system 
ground. Current flow is represented by 
I, 

For thermal resistance, a similar 
equation exists; potential is the 
difference between the source tem- 
perature and the ambient temper- 
ature; energy flow is the power 
(heat) dissipation. Therefore, 6j^ = 
(Tj - T^)/Pp; where Tj is the junc- 
tion temperature in degrees Celsius, 
Ta is the ambient temperature in 
degrees Celsius, P^ is the power 
dissipation in watts, and 9,^ is the 
thermal resistance from the silicon 
chip's junction to its environment 
in degrees Celsius per watt. 

Heat must flow from the junction 
of the chip to the triac's case, then 
from the case to the heat sink, and 
then from the heat sink to the air. 
At each of those interfaces a cer- 
tain amount of thermal resistance is 
encountered. If we were discussing 
electrical energy flow, a simple 
resistor network as seen in Fig. 2-a 
could be drawn. Let us use an ana- 
logous method to represent the ther- 
mal energy flow in Fig. 2-b. Three 
resistors, the thermal interfaces, are 
connected in series. One end is 
connected to the heat source and 
the other is the environment, which 
is at a lower energy potential. The 
first resistor would represent the 
thermal resistance from the chip's 
junction to the triac's case. Oj,-,: 
from Motorola's specification sheet 
for the 2N6349A triac, a value of 
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FIG. 2— JUST AS ELECTRICAL POTENTIAL (voltage) Is referenced to ground (a), so cart the tempera- 
ture ot a semiconductor junction be reterenced to the temperature of the air In its vicinity (b). 
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2°C/W is given for ejc. The next 
resistor represents "tne thennai 
resistance between the 2N6349A's 
case and the heat sink. Assuming 
that thermal grease is used, the 
value of e^s is 0.8°C/W. The author 
used a heat sink with an Og^ (ther- 
mal resistance from sink to environ- 
ment) rating of 19°C/W. There- 
fore, the total thermal resistance 
is a sum of these three resistances: 

©JA = 6.IC + ©CS + QSA- The 
value of ej^ is 21,8°C/W, 

If we assume a temperature of 60°C 
inside the cabinet that the printed 
circuit will be housed in, and use the 
maximum junction temperature from 
the thermal equation presented earlier, 
then the maximum power dissipation 
at the junction will be 2'A watts. From 
the curve shown in Fig. 3, one can 
determine that the maximum current, 
I^, at eCC will be on the order of 2Vi 
amps. This means that, at 117 volts 
AC, devices up to about 290 watts can 
be switched. That is a maximum rating: 
For practical applications keep your 
current level to between P/i and two 
amps. If more current is required, use 
the triac off-card on a heat sink with a 
lov/er ^ ^A rating. Note: Two of the 
eight switches have all three of the re- 
quired lines brought out to the edge of 



the card so that extra triacs and heat because the circuit is so straight- 
sinks can easily be employed, forward. On his prototype, the author 

used 2N6349A devices. Since the 

Construction typical gate current {i^j) for this 

Construction is relatively simple triac can be as high as 25 mA, it is clas- 
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FIG. 4— AC CONTROLLER la buitt using an eialjy laid out PC board. 
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FIG. 3— POWER DISSIPATION plotted against 
current Uas DC curve for your calculations. 



PARTS LIST— AC SWITCH 

All resistors V^ watt, 10%, unless other- 
wise noted 

R1-R8— 390 ohms, Va watt, 5% 

R9-R16— 180 ohms 

R1 7-R24— 2400 ohms or 1 200 ohms (see 

note below) 
R25-R32— 10 ohms 
CapacKofs 
C1-C8, CI 7—0.1 ^F oyO.2 iiF (see note 

below) 
C9-C16— 0.1 fiF 
Semiconductors 
1C1-IC&— MOC3011 optoisolated triac 

driver (Motorola) 
IC9-IC16— 2N6349A or eqivalent triac 
IC17. 1C18— 74125 quad bus buffer 
Miscellaneous: PC board, heats inks (8), 

hardware, etc. 
Note: The part numtiers above are related 
to those given In the text and in Fig. 1 as 
follows: R1-R8 = R1, R9-H16 = R2, R17- 
R24 = either R3 or R5, R25-R32 = R4. 
C1-C8 = either CI or C3, C&.C16 = C2. 
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RG, 5 — ALL THREE LEADS ot Itie outermost triacs are brought out to edge of board (see text). Detail 
"A" allows pinout of DIP header tor connection to computer. 
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FIG. 6— CONNECTION to th« AC controll«r Is 
made through DIP header. Ribbon cable may be 
used Instead ol Individual wires. 
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RG. 7— ONE GATE ot 74125 quad buffer. No 
output will l>e obtained unless both INPLTT and 
ENABLE are at Fogic "O". 
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S— IF SEVERAL PARA1J.EL PORTS are 
available at computer, use hookup shown In a; 
with only one port, use that In b. 



sified as a non- sensitive gate type, and 
!he circuit from Fig. i-b was used. 

If you have a sensitive-gate triac 
with similar pinouts (on the 2N6349A. 
pin 1 is main termina] 1, pin 2 is main 
terminal 2, pin 3 is the gate, and the 
tab is connected to pin 2), then use the 
resistor/capacitor values recommended 
for that gate-current range. (Refer 
back to Fig. 1-a,) And if only resistive 
loads — such as toasters, lamps, and 
coffee pots — are to be used, then you 
may omit capacitors CI and C2 along 
with resistors R3 and R4 and install a 
jumper in place of resistor R3 as shown 
in Fig, 1-c. 

The circuit uses a single-sided PC 
board, whose foil pattern is given in 
Fig. 4. It is quite simple to fabricate- 
but for those who don't have the facil- 
ities, a source for the etched board is 
given in the parts list. 

When installing the triacs on the 
printed circuit card as per Fig. 5, use 
a liberal amount of thermal grease 
between the triac and its heat sink. 
Also, make sure that the fins of each 
heat sink clear the fins of its neighbor. 
The opto isolated triac drivers may be 
soidered to the board or plugged into 
sockets. Make sure they are oriented 
as shown. 

After all the components have been 
installed and soidered into place per- 
form a final inspection. Use Figs. 5 and 
6 to check your work. Now connect a 
TTL. driver, a 74125, to one of the in- 
put lines via the DIP header (refer to 
Fig. 5). 

At the appropriate triac output con- 
nect the common AC line via a fiise 
to one wire of a line cord; from the 
other AC output line run a wire to an 
appropriate load. Connect the other 
terminal of the load to the remaining 
line-cord wire. Plug the line cord into 
an AC outlet. By toggling the input of 
the 74125 driver, the AC load should 
be turned on and off. Repeat that pro- 
cedure for the other seven power 
switches. Be careful — the output por- 
tion of this circuit has live 117-voh AC 
power I 

interfacing to a compirter output port 

The AC switch is connected to the 
computer by means of the 16-pin DIP 
header located between the two 74125's, 
A control-bit input for each of the eight 
triacs is provided for, as well as four 
enable bits — one enable bit for each 
pair of triacs. 

The reason for using two bits (con- 
trol and enable) for each triac is, pri- 
marily, for the sake of security. Even if 
the computer outputs a control bit to 
turn on a given triac, the triac will not 
turn on until an enable signal is also sent. 
Figure 7 shows one section of a 74125 
and Fig. 5 illustrates the DIP header 
configuration. 

Figure 8 -a shows the best way to 
control the AC switch, using two 8-bit 



parallel ports. One port sends out the 
control (input) bits for the triacs you 
want to turn on, and half of the other 
is used to send the enable bits for those 
triacs. 

If your computer has only a single 
parallel port, you'll have to do things 
somewhat differently. That port will 

117 VAC 
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NOTES: 

+5 VOLT POWER FOR AC SWITCH IS ON 
PINS 37 & 33. OUTPUT PORT ENABLE 
LINES MUST BE GROUNDED 

RG. 9— INTERFACE CARD allows AC controller 
to be used with TRS-80 while providing bu^ 
tering for addition of other tioards. 



PARTS LIST— TRS-eO INTERFACE 

Resistors, Va watt, 5% 

R1, R2— 2200 ohms 

R3— 100 ohms 

Capacitors 

CI— 1 00 ftF, 25 volts, electrolytic 

C2, C3--2.2 (iF, 20 volts, tantalum 

C4-C8, CIO— .01 ^F 

C9— lOOpF 

Semiconductors 

D1-D4— 1N4003 

IC1— 74LS30 

IC2— 7805 five-volt regulator 

IC3, IC5, iC6— 74LS244 

IC4— 74LS04 

IC7— 74LS245 

IC8, IC9-74LS364 

IC10-74LS15 

IC11— 74LS02 

IC12— 74LS25 

Mfscettaneous: PC board, IC sockets,.] 

40-pin ribbon-cable sockets (3), ribbon! 

cable Viftth connectors, hardware, etc. '. 

Ttw following are available from Quest- 
Star Electronics Co., 5412 Bumtwood 
Way, Las Vegas, NV 89108: AC SWrrCH: 
Kit of all parts S115, PC tmard only $14.95,, 
MOC301-I $5.50 each. 1 

TRS-80 INTERFACE: Kit of all parts (ex- 
cept case and cables) $102.75, PC board 
only $21 .95. Cables are about $20 each — 
write for exact prices. 

Please add $1.75 for shipping and 
handling. Nevada residents add 3^A% tax. 
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FIG. 10 — BUFFERS on Tns-80 Interface card prevent loading down computer's unbuffered port. Bars 
over slgrtal designations indicate logic "0" control skgnalt. 




RG, 1 1— SiNGLE-SIDED PC B0AI=1D is used lor constnjctton of THS-80 buffered Interface. 



be used to send the control (input) bits, 
but all the triacs will be permanently 
enabled by tying the enable lines at 
the DIP header to ground. (The 74125 
will not pass a signal — such as a con- 
trol bit — unless the enable line is 
low.) Any bit-masking^ making sure 
that only the bits you want the compu- 
ter to output actually are — will have to 
be done in software, rather than through 
use of the enable Unes. That approach 
is illustrated in Fig. 8-b. 

Interfacing the AC switch to a TRS-80 

The Radio Shack TRS-80 computer 
has no external I/O ports to use for 
interfacing with the AC switch card, 
but it does have an external bus. Un- 
fortunately, the bus is only rated for a 
single TTL load, but it's adequate if 
you only want to drive a single IC, and 
in our case we could do just that. You 
will probably want to use that bus for 
further expansion of the system, 
though. To accomplish that, you'll 
have to add output ports and buf- 
fer the external bus. Figure 9 shows 
how the final hookup would appear. 

A schematic of the TRS-80 bus 
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RG. 12— EXTENSIVE USE OF JUMPERS makea alngf«-*kl«d d«Blgn possible. They should be the 
first parts Installed. Orw-ampere, 8 to 12-voK trtnafonner is required. 



The foil pattern for that board is 
shown in Fig. 1 1 , although an already- 
prepared board is available (see parts 
list). A parts-placement guide is given 
in Fig, 12. The board requires a num- 
ber of jumpers, being single-sided, and 
those should be installed first. The IC 
sockets may then be mounted and, 
after that, the resistors and capacitors. 
When they have all been soldered in 
place, the three 40-pin ribbon-cable 
sockets can be installed. Finally, insert 
the IC"s into their sockets and double- 
check everything. 

You may want to add feet or legs to 
the board, or mount it in an aluminum 
chassis box, to prevent anything from 
shorting out on the bottom. The com- 
pleted board should look like the one in 
Fig. 13. The board is powered by an out- 
board 8- to l2-volt transformer, rated 
at about one amp. 

You will need three 40-conductor 
ribbon cables to attach the board to the 
computer and AC switch, and to pro- 
vide expansion capabilities. Their 
connection is shown in Fig. 9, referred 
to earlier. 

Whether you use this AC controller 
with a large computer, a TRS-80 or a 
single-board, dedicated control system, 
it will serve you well. R-E 



fTG. 13— USE THE TnS-M INTERFACE s« Shown 
or, better, enclose tt In a protective case for 
security. 

buffer and output-port expansion cir- 
cuit is presented in Fig. 10. It isn't as 
complex as it looks. Basically, each 
line coming in from the TRS-80 ex- 
pansion port has a buffered counter- 
part leaving the interface board. The 
data lines are buffered bidirectionally, 
so that data can flow in both directions. 
Since the TRS-80 already uses the 
lower 32K of memory and I/O port FF 
(hex), the interface board is set up to 
permit only data transfers to and from 
the upper 32K of memory, and to use 
the remaining 255 I/O ports. The two 
output ports used for the AC switch are 
F5 and F7 (hex), using IC9 and IC8, 
respectively. 



MANY THINGS WrFHIN A TV SET CAN (N- 
terfere with its picture. Unfortunately, 
there are several things that can inter- 
fere with the picture from outside, too! 
It won't help to tear down a set looking 
for trouble that's coming in from out- 
side. You must be able to recognize 
outside interference when you see it. 

Outside interference (TVI) is gen- 
erally lumped under the term noise— 
random-frequency signals generated by 
electrical apparatus, or even power lines 
themselves. That is normally radiated 
into the TV antenna. It's possible for 
some to get in by way of the AC line 
cord (conduction), but that seldom hap- 
pens; most of it is radiation. 

Luckily there's a simple test that will 
separate internal from external noise. 
Just try another TV set. If you see the 
same symptoms on a second screen, 
the problem is definitely external. That 
is a useful test for sets on master-anten- 
na systems in apartments, etc. As an 
alternative, check with neighbors to see 
if they're having the same kind of 
trouble. 

A few interference problems can be 
caused by simultaneous troubles in and 
outside the set. Here again, a substitute 
TV set will help you separate them. 
The photos in this article show the 
typical appearance of each major noise 
source. Your picture may not look ex- 
actly like those, but if you check the 
basic pattern characteristics, you'll be 
a long way toward identifying the cause. 

AC line noise 

If the screen shows two lines of dots, 
which may float up or down, that means 
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TV 

CAUSES and CURES 

Nobody's immune to TVI. In most cases, though, there's a simple cure, 
if you know the cause. Some of the situations you're likely to encounter 
are described in this article, together with suggestions for combatting them. 




RG. 1— DOUBLE UNES of hash Indicate 120-Hz 
rate of AC power-line noise. 




JACK DARR 

SERVICE EDITOR 

secondary AC lines. It's often called 
"line noise," but a more accurate name 
is "hardware noise." 

Figure 2 shows the cause: A small 
leakage path has formed from the line, 
over or through the insulator, to the 
crossarm, and down the metal brackets 
to the ground wire. Industrial smog 
deposits, etc.. with high carbon content 
can cause that. The plated metal hard- 
ware can oxidize and form tiny "recti- 
fiers" at points where it is bolted to- 
gether. That can cause noise by a form 
of "diode oscillation." 

POSITIVE 
'PEAK 




FIG. 2— LEAKAGE PATHS develop on line-pole 
hardware and generate RR. 

that the source is a 120Hz signal (see 
Fig. 1). That is often due to loose or 
faulty hardware on a pole carrying the 



SMALL 
"BUHSTS"QF 
RANDOM NOISE 
FIG. 3 — RF BURSTS of random noise occur 
twice In each 60-Hz AC Hue cycle. 

The 120- Hz pattern is due to the fact 
that leakage is greatest at the peak of 
each half-cycle. If you could see the 
waveform, it would look like Fig. 3. 
The small RF "bursts" on the peak of 
each half-cycle have frequency compo- 
nents in all bands up through the VHP 
TV bands. 

For a quick check, disconnect the an- 
tenna. If the noise disappears, that's it. 



If the set has a directional antenna with 
a rotator, turn it. You'll generally find 
one direction where the noise is stronger. 
If so, the antenna is aimed directly at 
the noise source. Two antennas like 
that, several blocks apart, get a very 
accurate bearing on the noise location. 
Draw lines on a map; where they cross, 
that's the source. 

In cases of severe interference, use a 
car radio. Set the tuner to about 800 
kHz, off station, and turn the volume 
up. Listen for a loud, buzzing roar. 
Cruise the area and when you find a 
place where that noise can be heard 
over the entire dial very loudly, you're 
very near the source. If the noise peaks 
at around 800 kHz, you're still quite a 
way off. 

Report such interference to the power 
company. They will send a crew out to 
find the offending pole, clean it up and 
tighten the hardware, A second clue to 
that type of noise is that it will disappear 
or be drastically reduced in wet weather. 
The moisture provides a much lower 
resistance path for the leakage, and it 
doesn't generate so much RF hash. If 
that type of noise gets much worse in 
wet weather, there is a cracked insula- 
tor somewhere on a secondary line. 
The water makes a path through the 
crack, setting up a heavy arcing and 
generating strong RF interference. TVI 
like that has caused problems at dis- 
tances of up to five miles. 

Figure 4 shows a similar type of inter- 
ference, often mistaken for hardware 
noise. Notice, however, that the pattern 
is different. That type of TVI is due to 
an old fluorescent lamp without RFI fil- 
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FIG. 4— FLUORESCEMT LAMPS wMtiout filters 
can causa this type of problenr. 




RG. S— SCOPE PROSE held near radiating lamp 
revealed tills jagged waveform. 

terjng. The scope waveform in Fig. 5 
shows why. fi was picked up on a 
probe held near the bulb. 

Interference often found if the anten- 
na is near, or pointing across, a busy 
highway is shown in Fig. 6. That is igni- 
tion noise from old cars and trucks. It 
will show up as a jittering display of 
dashes, sometimes in heavy horizontal 
bars. The TVI will often be accompanied 
by a buzzing roar. Later-model cars 
with suppressors in the ignition will not 
cause that trouble. 

If one of the lead-in interference filters 
on the market doesn't stop it, there's 
really only one cure: Move away from 
the highway! The noise is picked up by 
the antenna, not by the lead-in, so 
shielded cable won't help. A test was 
run on two antenna test towers. One 
tower had no antenna mounted at the 
time, only a lead-in ail the way to the 
top. The tower with the antenna picked 
up the noise, but another TV set con- 
nected only to the lead-in didn't. Aiming 
the antenna directly away from the 
highway got rid of almost all noise. 

Figure 7 shows a puzzling type of in- 
termittent interference. There will be a 
high-frequency beat in the picture, 
usually jittering quite rapidly. This type 
of interference may also cause a color 
picture to (temporarily) revert to black- 
Q and-white. There may be squawks in 
2 the sound. That happens at irregular in- 
§ tervals and lasts only about 15 — 30 sec, 
J3 The cause is simple: You're picking 
^ up the high-powered FM transmitter of 
^ a passing police car. That signal is often 
Q in the 40-50-MHz band, and will be 



modulation will cause beats to get 
through to the IF. Ordinarily, that will 
happen only when the police cruiser is 
transmitting within about 'A mile of the 
antenna and in front of it. It doesn't 
happen often enough to be really 
annoying, but many viewers want an 
explanation. 

A similar kind of interference can be 
generated by nearby CB or amateur 
radio transmitters. You'll also get a her- 
ringbone pattern, but the audio may be 
a littler clearer. A good high-pass filter 
installed at the TV set's antenna termi- 
nals will usually clear up the problem. 

The Fake-Outs 

A confusing kind of trouble can be 
caused by faulty power supplies in home 
antenna boosters, master antenna sys- 
tems and even CATV line amplifiers. 
That is not, strictly speaking, "noise," 
but is due to hum-modulation of the RF 
signal. The same symptoms can be pro- 
duced by a heater-cathode short in the 
RF amplifier, mixer tube, or even the 




RG. &— IGNfTION NOISE frwn vehicles wtttMiiit 
suppressors may cause this. 




FIG, 7— FM TRANSMmERS in police cars may 
cause occasional Interference. 
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^ picked up directly, by the TV set's IF 



stages. In some cases, tuner cross- 



RG, 8-~S-BENDING in picture due to hum 
modulation of RF signal, l^w-value capacitor In 
a booster caused distortion. 



FIG. 9— WHrTEOUT caused by severe hum 
modulation. An open-fiHer capacitor In antenna- 
booster power supply was source. 

IF tubes. Also, AC ripple in the power 
supply to RF stages in transistor TV sets 
will cause that problem. 

In mild cases, the picture will show 
severe S-bending. as in Fig, 8. If the 
hum is bad enough, half of the screen 
may be blacked out or whited out as in 
Fig. 9. Again, try a different TV set. If 
it shows the same symptoms, the trouble 
is in the input signal. Rabbit-ear anten- 
nas can be used in secondary areas, or 
any place where you can get even a bad 
picture on them. However, if the picture 
is clean with no hum bars, the trouble 
isn't in the set itself. 

In some cases the picture will not 
show hum bars without an input signal; 
disconnecting the antenna leaves a 
clean raster. Of course, if you can see 
hum bars without the antenna, then the 
problem is definitely in the set. 

Tube-type boosters generally have 
the power supply in the top unit. So, if 
it shows either 60-Hz or 120-Hz hum, 
lower the antenna. Solid-state boosters 
usually have the IXT power supply in 
the bottom unit, making things much 
easier. Figures 8 and 9 were taken from 
sets with solid-state boosters. In Fig. 8, 
the filter capacitor was low in value; in 
Fig. 9. the capacitor was completely 
open. 

Master-antenna systems, with full- 
wave bridge rectifiers or full-wave 
rectifiers in their DC power supply, can 
produce a 120-Hz ripple in the picture. 
At times, that will make two dark. bars 
across the picture similar to hardware 
noise but quite a bit sharper and more 
distinct. 

If the fault is in one of the hne 
amplifiers, all TV sets fed from that 
amplifier will be affected. If the fault is 
in one of the head-end amplifiers at the 
antenna, all sets in the system will be 
affected. If tube amplifiers are still 
used, heater-cathode shorts in any of 
the amplifier tubes will cause a 60-Hz 
hum bar to appear on the screens of all 
sets after that amplifier. 

When you see any of those particular 
symptoms in a TV pictur-e, check out 
the antenna and any external noise. 
That can save hauling a set to the shop 
only to find it works perfectly. R-E 
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The Ins & Outs 

Of Interfacing 

^fteni Components 

If you're the owner of a stereo system using separate 
components, here's the way to get it all together. 



THE ALL-IN-ONE HOME RADIO-PHONO- 
graph console began to give way to 
separate audio components just about 
30 years ago; and today, almost anyone 
who wants a high-quality music repro- 
duction system at home will select either 
a set of individual components or. at 
the very least, a group of components 
chosen by a single manufacturer and 
sometimes referred to as a compact 
system. For those who choose separate 
components, the number of possible 
combinations and choices is awesome. 
And even if the neophyte chooses a set 
of components in which each element is 
compatible with every other one, the 
problem of correct or optimum interface 
still looms. 

System options 

The simplest stereo component sys- 
tem, both in terms of hookup and in 
terms of ultimate use is one that uses an 
integrated receiver as its central com- 
ponent. The components of a basic sys- 
tem using a receiver are shown in Fig. 
I, The receiver includes three basic 
sections, each of which might also have 
been purchased as a separate compo- 
nent: a tuner (usually AM and FM). a 
preamplifier control section (that com- 
bines the needed extra amplification re- 
quired for phonograph record reproduc- 
tion and the controls and switches re- 
quired for program selection and signal 
processing), and a power amplifier that 
further steps up the signals to directly 
drive a pair of loudspeakers. 

Since all three sections of a receiver 
can be built as separate components, it 
follows logically that another approach 
to component assembly would be to 
purchase a separate tuner and a separate 
integrated amplifier (which combines 
the preamplifier/control circuitry and 
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RG. 1 —BASIC Hl-R SYSTEM uses a receiver as its mjin connponeriL The receiver contair>s the tuner, 
preamplifier, and power amplifier. 

the power amplifier circuitry on a single 
chassis). A diagram illustrating the 
basic hookup using those two main 
components plus a variety of possible 
program sources is shown in Fig. 2. 

Finally, the most elaborate approach 
to component-system assembly, shown 
in Fig. 3. uses a separate tuner, a 
separate preamplifier/control unit, and 
a separate power amplifier. Such sys- 
tems generally cost the most (for a 
given level of system power and contral 
features) but also offer a great degree of 
flexibility and the oportimity to up- 
grade one element of the system at a 
later date without having to discard all 
of the electronic componentry of the 
system. 

Matching the electronics 

In the case of a system that uses a re- 
ceiver as its central component, there is 
little or nothing that the user need do 
about interface between the integrated 
sections of that receiver. You hope that 
the designers and manufacturers will 
have seen to it that when you switch 



from one program source to another 
(e.g. from phono to tuner), loudness 
levels will not change dramatically, nor 
will signal-to-noise ratios or overall dis- 
tortion levels. If. however, the system 
involves a separate tuner, plus an in- 
tegrated amplifier (Fig. 2), or a pre- 
amplifier and amplifier (Fig. 3), it is ad- 
visable to consider the input- level/out- 
put-level relatioTiships of the different 
components. 

If the tuner is equipped with its own 
output-levet control, then you can 
easily adjust the tuner output levels so 
that they match the input-level require- 
ments of the integrated amplifier or the 
preamplifier. Let's illustrate with a 
couple of examples. Suppose that an in- 
tegrated amplifier has a tuner-input 
sensitivity of 150 millivolts (stated in 
the specification sheet for the product) 
for rated output. This means that, with 
the volume control fully clockwise on 
the amplifier, a signal input of 150 milli- 
volts applied to the tuner-input jacks 
will produce full rated power into the 
speakers connected to the amplifier. 
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Now suppose that the tuner being 
used is equipped with its own output- 
level control and that with that level 
control turned fully up. the tuner-signal 
output level will be 1.0 volt. If you were 
to operate the tuner with its control to 
maximum, the chances are very good 
that you would have to lower the master 
volume control on the amplifier to a 
point where other program sources, 
such as phonograph cartridge, would 
sound too quiet when switching over to 
them. On the other hand, if you turn 
doHn the level control on the tuner too 
far. you will find that you have to lurn 
up the master volume control on your 
amplifier to too high a setting, thereby 
increasing residual noise and hum levels 
and again requiring readjustment (this 
time downward) of the control when 
switching to other program sources. 

The ideal setting of the tuner's output- 
level control is somewhere between 
those two extremes, and a good way to 
determine just where that is is to ex- 
periment by switching to the other 
most-often used program source 
(phono, in most cases) and adjusting 
the tuner's level control until the loud- 
ness level from records or FM broad- 
casts is virtually the same. 

It follows that if the separate tuner 
you intend to buy is not equipped with 
a level control of its own, you should 
attempt to purchase a tuner whose 
rated output is not greatly in excess of, 
or less than, the rated input sensitivity 
of the associated amplifier or preampli- 
fier. The same rule applies to the pur- 
chase of a tape deck, if such a deck is 
not equipped with its own output-level 
controls. Don't confuse record-level 
controls on a tape deck with output- 
level controls. The foiTner are, of 
course, present on even the least ex- 
pensive tape decks, while the output- 
level control is generally found only on 
medium to higher priced machines. 

Phono cartridge selection 

The most important, and most often 
used program source in any stereo high- 
fidelity system remains the phonograph 
record. To be sure, the LP vinyl record 
of today is but the forerunner of possible 
digitally recorded, optically tracked 
discs of the future; but for the moment, 
at least, selection and proper installation 
of a phonograph cartridge is of vital im- 
portance in assembling any hi-fi com- 
ponent system. And while choosing a 
phono cartridge to suit your system in- 
cludes intelligent selection of its output- 
level rating, thei'e are many other criteria 
by which a phono cartridge should be 
judged. 

Let's take a look at the simpler pro- 
blem of output levels first. Moving- 
magnet cartridges (the type most widely 
used in hi-fi systems) will have rated 
output levels ranging from about 1.0 to 
5.0 millivolts or even a bit higher for a 




RG. 2— INTEGRATED AMPUnER contains preamplifier and power amplifier. In this case, the tuner is 
an additional component. 



TURNTABLE 



AM/FM TUKER 




SPEAKERS 



PflEAMPAND CONTROL CENTER 



nil 



POWER AMPLIFIER 



FIG. 3 — THE MOST VERSATILE hi-fi system consists of a separate tuner, amplifier, and preamplifier. 
That approach lets you upgrade any Individual portion of the system. 



reference groove-modulation velocity 
of 3.54 cm-per-second. The specifica- 
tions given for an integrated amplifier 
or a preamplifier will include a phono- 
input sensitivity. If that sensitivity is 
referenced to full output of the compo- 
nent, it may range from around 1.0 to 
3.0 millivolts. 

In choosing a phono cartridge, it is a 
good idea to choose one whose nominal 
output is somewhat higher than the 
rated sensitivity of the phono-input 
stage of the preamp or amplifier with 
which it will be used. If the nominal 
output of the selected cartridge is less 
than the rated input sensitivity of the 
component to which it is connected, 
you may have difficulty driving the sys- 
tem close to its rated output and may 
find yourself always turning up the 
master volume control of the amplifier 
close to its highest setting. 

There is another aspect to this 



matching problem that should be con- 
sidered, and that is the matter of pos- 
sible phono-stage overioad. If you 
select a cartridge having an output that 
is too high, it is possible that when 
peaks in a musical selection are traced 
by the stylus, the output of the cartridge 
may be so great as to overioad the low- 
level input stages of the preamplifier 
circuitry. Typically, the loudest 
moments in a recording may be 20 or 
more dB greater than the nominal levels 
of that same recording. With today's 
greater dynamic ranges of recordings 
recorded from digital master tapes, or 
by the popular direct-to-disc methods, 
the differences between average levels 
and peak levels may even be greater: 30 
or 40 dB, A change in level of 30 dB 
represents a voltage difference of ajound 
30 to I, so that a cartridge having a 
nominal output rating of 3 millivolts 
may well deliver 90 to 100 millivolts 



under peak-signal conditions. It is im- 
portant ttiat the preamplifier or amplifier 
selected for use with such a high-output 
cartridge be able to handle such high- 
input voltages without producing over- 
load distortion. 

More important than the level match- 
ing of a phono cartridge to its as- 
sociated electronic equipment is the 
proper loading of that cartridge. Most 
phono-input stages provide a resistive 
termination for moving magnet cartridges 
of 47,000 ohms, a value that is perfectly 
suitable for 99^ of currently available 
moving magnet pickups. However, that 
type of cartridge also requires a very 
specific amount of capacitance to be 
placed across each channel output pair 
of terminals. The value of that capaci- 
tance may range from a low of around 
100 pF to a high of 600 pF or more per 
channel. 

Although the manufacturer of the 
cartridge nearly always specifies the 
Optimum value of capacitance with 
which his product should be loaded, 
few users bother to insure that the 
cartridge is property loaded capaci- 
tively. Yet the variation in response, 
particularly at the high-frequency end 
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FIG, 4— A PHONO CARTRIDGE must be prop- 
erly loaded to obtain optimum response. The 
frequency- response curve shows the effect of 
too little (top curve) and too much (bottom 
curve) load capacitance. 






of the spectrum, that can occur because 
of errors in cartridge loading can be 
quite severe, as illustrated in the fre- 
quency-response plots of Fig. 4, The 
upper curve shows a severe peak in the 
high-frequency response of a cartridge 
that requires 500 pF of loading capaci- 
tance per channel but has only 100 or 
150 pF of capacitance across its ter- 
minals. The center curve is for a 
property terminated cartridge while the 
low curve, which shows a sharp at- 
tenuation of high frequencies, is for a 
cartridge which required only 200 pF of 
loading capacitance but which was 
loaded with more than 500 pF of capaci- 
tance per channel. 

The audio cables normally supplied 
with turntable systems have a given 
number of picofarads (pF) of capaci- 
tance per foot, and most users of turn- 
table/cartridge systems reiy solely upon 
the cable-associated capacitance to 
properly load their cartridges. Capaci- 
tance per foot may vary greatly, how- 
ever, from one type of shielded audio 
cable to another. More often than not. 
the retail salesperson will not be able to 
tell you how much capacitance is being 
contributed by the included audio 
cables, but that information is now 
more often found in the owner's manual 
that accompanies your turntable. 

If the information cannot be obtained 
from the owner's manual or by writing 
a letter to the manufacturer of the turn- 
table system, the only alternative is to 
purchase or borrow a low-cost capaci- 
tance meter. The Heath Company offers 
an inexpensive RLC Bridge, model IB- 
5281, in kit form for under S40.00. Be- 
sides enabling you to read values of 
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RG, S— THE TAPE-MONTTOR CIRCUn' Is actually a point of access to the signal path wHhln the pre- 
amplifier. Although originally used for oonr»ecting a tape deck, many signal processors and add-on 
accessories are connected to the hi-fi system at tills point. 



capacitance from 10 pF to 10 ^F, it can 
also serve as an accurate bridge for 
measuring inductance and resistance. 

To measure the capacitance of audio 
cables and internal pickup-arm wiring 
(the two must be considered together, 
as one overall loading vEilue of capaci- 
tance) be sure to remove the cartridge 
from the pickup arm and make certain 
that there is no continuity between the 
outer shield and the inner conductor of 
the audio cable/ pickup arm wiring. In 
most cases, the small amount of parallel 
capacitance that exists at the phono in- 
puts of the amplifier or preamplifier can 
be ignored, but if you want to add that 
amount in to your calculations, this low 
value of parallel capacitance can be 
measured separately and added to the 
results obtained when measuring the 
combined audio cable/pickup arm wiring 
capacitance. 

If the total capacitance-per-channel is 
less than the amount required for proper 
cartridge loading, it is a simple matter 
to wire a fixed capacitance across the 
input jacks of the preamplifier or ampli- 
fier to make up the difference. If the 
total capacitance measured is greater 
than that required for your cartridge, 
you may be able to obtain audio cables 
having lower capacitance-per-foot than 
the cables supplied, or you may be able 
to shorten the cable lengths between 
the turntable system and the phono in- 
puts on your preamplifier or amplifier 
or receiver. If that is not possible, your 
only remaining altemafive is to pur- 
chase a cartridge whose capacitance- 
loading requirements are consistent 
with the minimum loading capacitance 
which you are able to achieve with your 
existing cables and turntable. 

Room for expansion — the tape-moni- 
tor switch 

Originally intended as a simple cir- 
cuit-interruption point so that a tape 
deck could be interposed in the signal 
path of a high-fidelity component sys- 
tem, the tape-monitor circuit on your 
amplifier, preamplifier or receiver has 
become an important access point to 
the system. It is at this access point that 
a growing variety of add-on components 
can be connected, thereby increasing 
the effectiveness of the system itself. In 
another article in this series, we will ex- 
amine the many accessory items that 
can be connected to a hi-fi system via 
this useful circuit point and unscramble 
the mystery of which of the many signal 
processors goes ahead of which other 
ones. For the moment, however, it is 
important to understand just how a tape 
monitor in/out system works and where 
it is positioned in the signal path. 

As shown in Fig, 5, the tape monitor- 
circuit or circuits (some receivera and 
amplifiers may have two or even three 
such complete circuits) is nothing more 
continued on page lit 
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Shure Bros. Model M97HE 

Phono Cartridge 



CrnCLE 108 ON FREE INFOHMATION CARD 



LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 



SINCE SHURE BROTHERS INTRODUCED THEIR 

popular V-!5 Type IV cartridge a couple of 
years ago, the design innovations incorporated 
into that pickup have been praised by audio 
testers and consumers alike. That state-of-the- 
art cartridge now carries a suggested retail 
price of SI 65. 00 — a price that even the afflu- 
ent audiophile nnay find a bit beyond his 
reach. 

More recently. Share announced their M97 
ERA IV series of more moderately priced car- 
tridges. All the models in this series incorpo- 
rate many of the design innovations previously 
found only in the company's ¥15 Type IV. The 
top cartridge in the new series is the model 
M97HE, shown in Fig. 1 , Two of the features 
carried over from the Type /Kdesign into all of 
the M97 cartridges are a viscous-damped 
dynamic stabilizer (visible in the photo of Fig. 
1 ) and a telescoped stylus-shank structure. 

The viscous-damped dynamic stabilizer 
minimizes or completely eliminates record- 
warp related problems such as fluctuating 
tracking force, groove skipping, cartridge bot- 
toming, signal wow, and even amplifier or 
speaker overload, according to Shure Brothers. 
The entire stabilizer, suspended from two vis- 
cous bearings, acts much like a shock absorber 
to maintain a constant cartridge-to- record dis- 
tance and uniform tracking force, even on 
severely warped records. In addition, the vis- 
cous-damped stabilizer tends to attenuate pick- 
up-arm/cartridge resonance effects. A second 
benefit derived from the stabilizer is its ability 
to discharge static build-up on record surfaces 
while sweeping away dust particles. A line 
drawing of the dynamic stabilizer used in the 
cartridge is shown in Fig. 2. 

A unique teleseoped-stylus shank, as illus- 
trated in Fig. 3, is standard on the M97HE 
cartridge. According to Shure, that telc- 
scoped-stylus shank structure reduces effective 
mass of the stylus assembly without sacrificing 
strength, and thereby helps to improve tracka- 
bility in the mid- and high-frequency range. 

The hyperelliptical stylus used in the 
M97HE is also carried over from the VIS 
Type IV design and, again according to Shure, 
is designed to provide an optimized contact 
area within the record groove to reduce both 





harmonic and intermodulation distortion. 

Another new and important feature of all 
the M97 Series cartridges is the stylus protec- 
tion provided by the viscous-damped stabilizer, 
as well as a new development called the Side- 
Guard. The stabilizer protects the stylus 
against vertical impact, while the Side Guard, 
shown in Fig. 4, protects against stylus damage 
sometimes caused by sliding a cartridge across 
the surface of a record or by hitting the edge of 
a record. If that happens to the M97HE car- 
tridge, the entire stylus assembly withdraws 
into the stylus housing before the stylus is bent 
or distorted. 

Lab measurements 

For our tests of the Shure M97HE car- 
tridge, we mounted it in an SME i009 
Improved pickup arm. We chose a tracking 
force of 1 gram but it should be noted that to 
achieve that downward tracking force it is nec- 
essary to calibrate the system for 1.5 grams. 
That is because the action of the dynamic sta- 
bilizer in eff'ect subtracts 0,5 grams from the 
downward force, for a net tracking force of 1 
gram. 

We found that flattest frequency response 



MANUFACTURER'S PUBLISHED SPECIFICATIONS 



Frequency Response: 20 Hz to 20 kHz (no tolerance given), Channel Separation, 1 
kHz; Better than 20 dB, Stylus Tip Type: hyperelliptical. Tracking Force Range: 0,75 
to 1,5 grams. Output at 3.54 cm/sec, 1 kHz: 4,0 millivolts. Optimum Load Resistance: 
47,000 ohms. DC Resistance: 1550 ohms. Inductance: 700 millihenries. Cartridge 
Weight: 6.4 grams. Suggested Retail Price: $112,50 
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(shown in Fig, 5) was obtained under those 
conditions with a capacitance load of 300 pF in 
addition to the usual 47,000 ohms of resistive 
loading. The frequency response of the 
M97HE, as measured using a CBS Test 
Record (STR- 1 30) was totally free of any 
major irregularities in the audio range and var- 
ied by no more than -1-0,5 dB and —1,0 dB 
from 20 He to 20,000 Hz, 

Additional major performance measure- 
ments are listed in Table 1 , Besides the mea- 
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surcments shown, wc were anxious to deter- 
mine the bcneiils, if any, of (he dynamic stabi- 
lizer. For those experimenls, we used a CBS 
STR- 1 20 test record. The M97HE cartridge 
was once again mounted in the SME pickup 
arm and, with that combination, arm/cartridge 
resonance occurred at around 8 Hz or so. 
When resonance was hit. it was clear that the 
arm/cartridge combination exhibited a signifi- 
cant amount of vertical oscillation (as would 
any arm/canridge combination) when the dy- 
namic stabilizerwa.? pivoted out of the way and 
not used. When that section of the test record 
was played again, with the dynamic stabilizer 
in place, it was equally clear that the amount of 
vertical vibration of t,he arm /cart ridge combi- 
nation diminished considerably. Since it was 
not possible for us to measure those differences 
quantitatively we rely upon information sup- 
plied by Shurc regarding the actual reduction 
of arm /cart ridge resonance. Figure 6, supplied 
to us by Shu re Brothers, shows what happens 
with and without the dynamic stabilizer. The 
lowered output (solid line) indicates that the 
dynamic stabilizer reduced the amplitude of 
oscillation at resonance. Conditions of the test 
were the same as those conducted in our own 
laboratory and, since we observed the same 
sort of improvement as is depicted in this 
graph, we are willing to accept Shurc's results 
insofar as to the degree of improvement. 

The tracks bility of an M97HE has also been 
plotted by Shu re Brothers, as shown in Fig. 7, 
across the entire audio spectrum as well as in 
the sub-audible spectnim in terms of peak 
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TABLE 1 
RADIO-ELECTRONICS PRODUCT TEST REPORT 

Manufacturers Shure Brothers Model: M97HE 

PHONOGRAPH CARTRIDGE MEASUREMENTS 



FREQUEHCY RESPONSE {Hi-kHz, ± dB) 



STEREO SEPARATION 

Separation. 1 kHz (dB) 
Separation, 10 kHz (dB) 
Separation, 30 kHz (dB) 

CHANNEL BALANCE, 1 kHz (dB) 

TRACKASILITY MEASUREMENTS 

Stylus velocity at 1 kHz (cm/sec.) 
Stylus velocity at 10 kHz (cm/sec.) 

COMPONENT MATCHING CHARACTERISTICS 

Output level, 1 kHz, 3.54 cmysec. (mV) 
Optimum load impedance (ohms) 
Tracking force range [to grams) 
Cartridge weigtit (grams) 

OVERALL PHONO CARTRIDGE RATINQ 



R-E 
Measurement 

20-20. +0.5,-1.0d8 
See Rg. 5 


n-E 
Evaluation 
Excellent 


25. 

25 

. N/A 


Excellent 

Superb 

N/A 


0.5 dB 


Excellent 


3D 


Excellent 

N/A 


4.0 

47K ohms, 300 pF 

0.75 to 1.5 

6.4 






Excellent 



TABLE 2 



OVERALL PRODUCT ANALYSIS 



Retail price 
Price category 
Price/ performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 



$112.50 

Medium/Higti 

Excellent 

Excellent 

Superb 

Excellent 



Comments: Since the M97HE cart ridge Is basically a "spin off" from Shure Brothers' higher-priced 
V- 15 Type IV pickup, we were interested in finding out how the lower- priced unit 
compared. In terms of sound reproduction and mechanical characteristics, with the 
higher-priced predecessor. Frequency response characteristics proved to be virtually 
the same and, in blindfold listening tests we and our invited listening panel were 
hard-pressed to felt which cartridge was which. Only when we compared measured 
trackablllty did we find any substantial differences tietween the two cartridges. The 
V15 Type IV, as might be expected, did a bit better in that regard, being able to handle 
higher vetoclties at 1.0 gram than the M97HE was able to do at 1.25 grams of down- 
ward tracking force. There are few records, however, where those differences would 
show up audibly. The fact that Shure was able to Incorporate their dynamic stabilizer 
as well as their low-mass ultra-rigid stylus cantilever construction In this lower-priced 
cartridge makes it a very worthwhile Investment for those audio enthusiasts who can't 
quite afford Shure' s top-of-t he-line unit. 
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velocity at the stylus tip. Trackability shown is 
for a downward tracking Force of 1 gram. The 
ability to track high-recorded velocities is 
shown by the solid-line curve in the diagram. 
Theoretical and actual measured maximum 
recorded velocities are also shown and, at a 
1-gram tracking force, it will be noted that 
there are still some high-energy high-frequen- 
cy peaks that cannot be successfully tracked. 
As Shure points out, however, at slightly high- 
er forces, (majtimum recommended force is 
1 .5 grams), even more of those unusually high- 
velocity groove modulations can be successful- 
ly tracked. 

Summary 

In our listening tests, wc were pleased with 
the uncolored and clean sound delivered by the 
Shure M97HE cartridge playing a wide vari- 
ety of lately- made digitally mastered discs. 
The M97HE offers many of the benefits of the 
more expensive VI 5 Type /Kand the only sac- 
rifice that seems to be inherent in choosing the 
lower-priced cartridge is somewhat lower ulti- 
mate trackability for a given downward track- 
ing force. Our own evaluation of this new car- 
tridge suggests that it merits an R.E.A.L. rat- 
ing of Superb, R-E 
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JUJLPIO J\MPLIFLER 



Little IC's can solve big problems. This uA783 is a dandy 
audio amplifier with a thousand-and-one applications. 



JIM ESSEX 

WHEN MANUFACTURERS ANNOUNCED 

the early "microamplifiers" — about 15 
years ago — we thought the millentum 
had come. Yet, compared to today's 
offerings, they left a lot to be desired. I 
recall my first experiment, still, with 
some trepidation. 

I had a huge heat sink whose giant fins 
literally leaped out in all directions; and 
although the "module" itself was about 
the size of a large overcoat button, we 
thought miniaturization had at last come. 
It would put out about I'/i watts at about 
the same figure of distortion iVA.%), 
which jumped up to 5% if you pushed it 
for three watts! 

The power supply was mounted on a 
separate chassis and left a lot to be de- 
sired, considering that extreme filtering 
was necessary with a hefty "back-up" 
in available power. When you consid- 
ered — all that just to drive that seem- 
ingly insignificant "button" — you won- 
dered if we were really heading in the 
best direction. Now we know. For, ar- 
chaic as it first appeared, the button has 
given way to "chips", and the results 
are more than pleasing. 

Look at Fairchild's ixA7S3 IC. for 
example. In one small, 12-pin. power 
package less than an inch long and 
quarter-inch wide and the thickness of a 
wafer, they've packed a 9-watt capa- 
bility! And the total harmonic distortion 
is only 0.3%! What does this mean to 
music lovers? It means that compact re- 
cord or tape players are within your 
reach, now! 

For amateur musicians who play an 
instrument and have become tired of the 
perennial "pick-up" cord running from 
your guitar or whatever, you can 
have the whole package, conceivably, 
mounted in the instrument. The largest 
thing about it would be the "heat sink", 
and even that can be reduced to manage- 
able proportions by using a good-quality 




FIG. 1— TV AUDIO OUTPUT didn't deliver an ade- 
quatesignal.lreplacedltwiththectrcuitinFig.2. 
Just clipped out the old and wired in the new at 
the X's. 




*Rf,C3&C7SEEFIG.3 rL 



FIG. 2~SIMPLE AUDIO AMPLIFIER BUILT 
around the ^^A723. It can also be used in chil- 
dren's phonographs and almost anywhere else 
a high-level input is available. 

copper plate. Either form a "U" affixed 
to each tab, or boh it to a frame as part of 
the PC-board support. (In TV chassis, 
I have seen ordinary aluminum plate — 
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FEEDBACK RESISTANCE (Rd-OHMS 
FIG. 3— USE THIS TABLE TO determine values 
for C3 and 07 in the circuit of Fig. 2. 

about 1/16" thick — connecting the tabs 
to the chassis itself for an adequate heat 
sink.) 

Be careful when soldering to the lugs. 
260°C is maximum, and if the IC is 
wired, be sure to choose light wire. I 
had occasion to hook one up (similar to 
li A783) in a portable B & W TV that was 
having difficulty delivering adequate 
output. 1 had had no experience with the 
new IC's, so I used available wire. It 
proved too "sfifT" and, through vibra- 
tion and handling, the input clip was 
soon broken. But the "heat sink" 
worked. That was made merely by 
bending the clip under a nearby screw. 
That dissipated the heat into the chassis 
adequately. The circuit replaced is 
shown in Fig. ! . 1 replaced it with the 
^iA783 circuit shown in Fig. 2. 

With this versatile IC, other applica- 
tions will no doubt come to mind. In my 
case, a once tired-sounding TV has been 
enhanced with a minimum of trouble. 
And I'll know what to do with that next 
portable record player which needs a 
"lift." Remember, existing loudspeak- 
ers can be used, as this IC works su- 
perbly into any standard 8- or 16-ohm 
speaker. R-E 
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AD^aUKE IS PROUD TO INTRODUCE 
The ^HITACHI Line of High Quality Oscilloscopes 

All Hitachi Instruments 



Are Backed by A Two-Year Warranty 



r 




Hitachi Oscilloscope V-302 
DC-SOMHz dual-trace 



1. TV sync-separator circuit 

2. High-sensitivity 1 mV/dlv 
(5MHz). 

3. Signal delay line 

4. X-Y operation 



5. Sweep-lime magnifier (10 times) 

6. Trace rotation 

7. Z-axis input 
(Intensity modulation) 



(Also available in single-trace) 



TV sync-separator circuit facilitates rapid video 
signal measurement. 

Extra-high sensitivity; vertical sensitivity of 
ImV/div. now available. 

Built-in signal delay line for leading edge observa- 
tion of quick-rising waveforms (V-301 and V-302). 

X-Y operation very convenient for measuring 
phase difference of two waveforms. 

Sweep- time magnifier effective for precise 
measurement; sweep time magnifying 10 times 
with one-touch operation. 

Trace rotation system for easily adjusting 
bright-line inclination caused by terrestrial 
magnetism. 

Z-axis input provided-possible to use as CRT 
display. 

0.2^S'-'0.2s-wide sweep range setting. 

One-touch shifting waveform slopes. 

Five modes of vertical deflection operation 
(Type V-152 and V-302). 

Panel layout with color-coding of respective 
functions. 



HITACHI V-302 & V-152 

Put a proven Hitachi dual -trace oscilloscope on your bench 
for as little as S695. Our V-152 15MHz model Includes un- 
precedented sensitivity (1 mV/dlv.)...10X sweep magnif- 
ication, ..front panel XY operation... trace rotation, ..Z-axis 
input. ..and more. Meed greater bandwidth? Our V-302 
model is the only 30MHz dual-trace scope with signal delay 
line priced under 51000, with all the atx>ve features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitactli 
quality Is backed by a 2.year warranty... the longest in the 
Industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Call for more details. 



normal Price 
D V-152B 15 MHz Dual Trace $735 



D V-302B 30 Mhz Dual Trace 
*Probe5 included. 



$99S* 



Call For 

Special introductory 

Price Offer 



Hitachi... The measure 
of quality. 








Hitachi Oscilloscope V-152 
DC-15MHZ duaMrace 



iJ •■■■> 



1 . TV sync-separator circuit 

2. High-sensitivity ImVWIv 
(5MHz) 

3. X-Y operation 



4. Sweep-time magnifier (10 times) 

5. Trace rotation 

6. Z-axis input 
(Intensity modulation) 



(Also available in single-trace) 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE mr^MM 

800-223-0474 AUV A 

ELECTRONi 



.54 WEST 45th STREET, NEW YORK. N.Y, 10036 212-687-2224 i 
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AUTOMATIC LIGHT CONTROLLER 
FOR CARPORT 

MY WIFE WORKS EVENINGS AND GETS 

home well after dark. Because no one is al 
home 10 greet her upon her return, we 
used to leave the carport light on for 
many energy- was ting hours, just so she 
could avoid tripping over bicycles or step- 
ping on the dog's tail when she returned 
in the evening. 

To save my marriage — and conserve 
electricity — I devised the following cir- 
cuit. It is simply a 555 timer IC, operat- 
ing in the one-shot mode, that is triggered 
by light striking photo resistors. These 
normally have a resistance of several 
megohms but, in the presence of light, 
that resistance drops to several hundred 
ohms, permitting current from the six- 
volt source to How in the circuit. The 
R-C combination shown gives an on-time 
of about two minutes. Photoresistors PC3 
and PC4 are mounted at headlight -height 
on the carport wall (one for each of our 
two cars). 

Now, when my wife pulls into the car- 

a VOLT SUPPLY 



port at night, the headlights illuminate 
the photoresistor, and the timer starts. 
That actuates a relay, RYl, in parallel 
with the carport light switch, and the 
lights are turned on long enough for her 
to get safely into the house. The lights are 
automatically turned off when the timer's 
two minutes are up. 

We also have a push-button switch 
mounted inside the house and, when we 
go out at night, that allows us to turn on 
the outside lights to see our way out to 
the car, knowing they'll turn themselves 
off after we've left. 

Photoresistors PCI and PC2 are 
mounted on the outside of the house 
where they are in the sun much of the 
time. That keeps the timer from trigger- 
ing during daylight hours. Resistors Rl 
and R2 establish the thresholds for prop- 
er on/off control. 

My unit has been in service for over a 
year and has not given me any problems. 
I've also installed quite a few of these for 
friends, and they are pleased as can be. 

All the components used are stock 
items. — Ronald Picard 
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PC 1-PC4 RADIO SHACK 
Z76-//6 OR EQUIVALBHT 



-J 



INDOOR 
CARPORT 

LIGHT 
SWITCH 



CARfofiT 
Ll&HT 



1)7 VAC 



FIG. 1 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion tecfiniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles, I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mall your Idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 



NOW! A MtNIATURE TELEPHONICS SYSTEM 
EVEN MA BELL DOESN'T MAKE AVAILABLE. 

FINGER 
FONE 

The unique Finger Fone brings you 
advanced solid-state wizardry, with 
total hands free conversation, 
speak and listen without fitting a 
finger. The total communications 
instrument for home and office. 
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Imagine you're a design engineer. 
You've just been assigned to come up 
with a smaiier, . simpler-to-use, more 
streamlined teiephone witli basic mem- 
ory that can handie 99% of the ways 
people actualiy use a phone on a day- 
to-day basis. 

You have a research laboratory w/ith a 
support staff at your disposai. Plus 
access to Itie latest transistors, memory 
chips, and microprocessors. And you 
are given only one limitation: Keep the 
consumer's cost under $100. 

Now, since you're something of a 
maverick, your mind is not trapped in the 
right way /wrong vnay syndrome. And 
you were too independent to tai(e that 
job with the Bell System a while back. 
Because you didn't want all your ideas 
to come out "aell-shaped, " 

THE ANATOMY OF DESIGN 

So you set to work — but not with 
wires, bells and whistles. Because your 
approach is different: You're going to 
discover how people actually use a tele- 
phone today and then design the instru- 
ment from the outside in, basing your 
conception around real communication 
needs in a way quite unlike anything 
ever before achieved. 

INTRODUCING THE FINGER FONE 

When you're finished, you realize 
you've come up with a minor revolution 
in design! Your new instrument is actu- 
ally a miniature telephone: the entire unit 
measures a scant 2% " wide, &Vi" long, 
and 2Vi" high {at the speaker end), 
scarcely any bigger than the handset on 
an ordinary phone. Your Finger Fone 
has a nearly standard alphanumeric key- 
board plus a couple of special benefits 
we'll get to in a minute. It also has an 
omnidirectional microphone, volume 
selector key, automatically control the 
volume of incoming voices, with four 
LED indicator lamps to display each vol- 
ume level, and even a bright red on-off 
light. 

What's more, it plugs into the new 
miniconnector Ma Bell provides for ail 
Its phones these days — with no addi- 
tional wires for any other power source 
(which make the Finger Fone unlike 
those other multi-wire "speaker-phones" 
that self for more but do less). 



Finger Fone: modular, sophisticated, smarter than your present 
telephone. Comes with an ivory fascia. 

WHY PICK A PHONE UP 



EVERY TIME IT RINGS? 

Let's face it. your hands are often 
occupied when the phone rings. So to 
answer, you've got to stop at least half of 
what you're doing. With a Finger Fone, 
all you do is reach out and tap the "On" 
key with one finger. And since you 
needn't pick the instrument up, you can 
place it conveniently on a desk, counter, 
or table — or hang it on the wall. 

MORE FINGERTIP CONVENIENCE 

When Finger Fone announces an in- 
coming call with its pleasant electronic 
chirp, tap the "On" key and begin speak- 
ing. It the caller is someone the whole 
family wants to hear, simply tap the 
volume control key and select one of the 
four sound levels and your caller's voice 
will be audible to everyone in the room. 
This benefit is great for the office as 
well, making it possible to replace an 
ordinary telephone, separate speaker- 
phone, and their complicated controls. 

If you wish to speak with complete 
privacy, press the volume control key for 
low level volume. Yes, for strictly private 
calls you'll have to hold Finger Fone up 
to your ear. You won't mind, however, 
because the entire unit is a mere 11'/» 
ounces, just a featherweight more than 
ordinary telephone handsets. 

YOU HEAR THEM, 
THEY DONT HEAR YOU 

Need to put your caller on "hold " for 
a moment? Easy. Tap "hold" key. All 
five LED indicator lamps will be blinking, 
indicating your caller is on hold. The 
other person won't be able to hear you, 
but you'll be able to hear him or her. 
We recommend you tell people about this 
so they don't make unguarded comments 
they think you can't hear. When you're 
ready to resume your call, slmpiy tap 
"off" key, the LED lights will stop blink- 
ing, and you can continue. 

BUSY SIGNAL? FORGET IT! 

Because Finger Fone automatically 
remembers the most recently dialed 
"busy" number. When you want to call 
that number again, tap the "RE" (Recall) 
key once. Finger Fone dials the number 
for you, as often as needed until you get 
a clear line. 
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WHY WAIT FOR PUSH BUTTON 
DIALING? 

Finger Fone is compatible in areas of 
the country where push-button dialing 
is already in use. But If you live In the 
30% or so of the country where only 
rotary-dial phones can be used, wait no 
longer. Finger Fone automatically con- 
verts from musical tones to rotary-dial 
signals. This way, you can have the 
speed and advantages of push-button 
dialing without waiting for your local 
phone company to install central equip- 
ment. 

NOW AVAILABLE AT INCREDIBLE 
LOW COST 

Finger Fone costs only S79. 95 com- 
pared with prices of similar-looking tele- 
phones (but not simitar in performance) 
costing $109, $130 or more. Want two? 
Then it's only $74. 95 each: Three? Save 
even more at $69. 95 each. Add a $2. 50 
charge to your total order for Insured 
shipping, and if you live in New Jersey, 
include 5% tax. 

MONEY-BACK GUARANTEE 

You can try one or more Finger Fones 
in your own home for 30 days, protected 
by our unconditional money -back guar- 
antee. If you're not satisfied with Finger 
Fone for any reason, simply return it 
(insured) for a full refund, no questions 
asked. Finger Fone Is also covered by 
a 1-year parts and labor guarantee. 

To order Finger Fone, call toll-free 
now. We're open 24 hours a day. You 
can charge it on Master Charge, VJsa, 
American Express, Carte Blanche or 
Dinars. 

800-526-2801 
800-257-7850 

In New Jersey, Call: 800-322-8650 

N.J. residents please add 5% sales tax. 
You can also mail your order with check 
or money order to: 

^V^ INTERNATIONAL SALES GROUP 

M mE^cuRV 

!■■# THE IMAGINATION PEOPLE®' 
Dept, RE 11 

Mercury BIdg., 404 Madison Avenue 
Lakewood, NJ 08701 
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How to modify the full-scale reading of an existing meter. 

Plus two new nifty catalogs. 

EABL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



SEVERAL OF YOU HAVE RAISED QUESTIONS 

recently about analog meters. It would 
seem that in these days of digital meters 
of all types, folks forget the basics of the 
old meters — how to use them, change 
their ranges, and so on. So perhaps it is 
time for a quick review. As we do that, 
keep in mind that the same principles 
apply equally to digital meters. 

A voltmeter is a high-resistance device 
that measures the difference in voltage 
between two points. It is connected in 
parallel with the circuit as shown in Fig. 
1-a. Note that if the voltmeter had a low 
resistance, most of the current would flow 
through it and not through the load — in 
the process it would probably burn out 
the meter. 
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RG. 1 

An ammeter is a low-resistance device 
that measures the amount of current 
flowing through it. It is connected in 
series with the circuit as shown in Fig. 
1-1> — in other words, the circuit must be 
"broken" to insert the ammeter. Note 
that if it had a high resistance, it would 
"use up" most of the power, leaving little 
for the load. 

So far, so good. Now let's see how to 
change the range or sensitivity on those 
meters. For our present purposes, we will 
keep it simple and not get involved with 
internal multipliers and shunts. We will 
do what we can without taking the meters 
apart. 

First, consider the voltmeter. Compare 
Figures 1-a and 2-a and notice that we 
have added a resistor in series with the 
meter. One way of thinking of that circuit 
is that the resistor "uses up" some of the 
voltage. The higher the resistance, the 
lower the meter reading or, from the oth- 
er viewpoint, the higher the full scale 
reading. 

For e-xample, suppose the resistor has a 
value equal to the resistance of the meter. 
It will "use up" half of the voltage; that 



FIG. 2 

is, the voltage drop across the resistor and 
the meter would be equal. If the applied 
voltage were 10 volts DC, the meter 
would read 5 volts (half the total). So, if 
that meter had a full-scale reading of 1 2 
volts DC, the combination would indicate 
24 volts DC at full scale. 

In that way, the measurement range of 
a voltmeter can be extended. 

Now, let's look at the ammeter — actu- 
ally in our work it is usually a milliam- 
meter or microammeter. Comparing 
Figs. 1 -b and 2-b, you can see that a resis- 
tor has been placed in parallel with the 
meter. Recalling that a current meter has 
very low resistance, the resistor, too, must 
have a low value in this case. Part of the 
current flows through the meter and part 
through the resistor. Thus, the meter 
reading is less than the actual current 
flow in the circuit. 

As an example, let's say that the resis- 
tor value is one-half that of the meter 
resistance. Twice as much current would 
go through the resistor and, so, only one- 
third of the total would go through the 
meter. (If the "twice as much" and "one- 
third" don't seem to match, think it over 
more carefully!) Thus, if the meter reads 
30 mA, the load is actually drawing 90 
mA from the battery. 

Now we have extended the range of an 
ammeter. What about decreasing the 




FIG. 3 



range of meters? Without taking them 
apart, that cannot be done as easily. In 
fact, your best bet is to use an ammeter 
(mini- or micro-) for both voltage and 
current. 

The circuit in Fig. 3-a shows a low- 
resistance ammeter in series with a high 
resistance. Resistor Rh protects the meter 
from the large current that otherwise 
would flow through it. It does pass a small 
current that the meter measures. What 
we have done, in effect, is to make a voll- 
meter inside the area in the dashed box in 
Fig, 3-a. 

Remember that we are dealing with a 
DC circuit and the current and voltage 
are proportional: E=IXR (Ohm's law). 
For that reason, you can read the current, 
plug the values of 1 (current) and R (re- 
sistance) into the formula, and determine 
the voltage. If this is to be a permanent 
set-up, you can re-mark the meter scale in 
volts and thereafter read it directly. 

Note that the full-scale reading can be 
made anything you wish simply by ad- 
justing the value of resistor Rh, You can 
have a millivolt meter or a kilovolt meter 
or anything in between. 

Next, let's make a very-low- range cur- 
rent meter. It can be done as shown in 
Fig. 3-b, A low resistance, Rl, is placed in 
series with the circuit and there is a small 
voltage drop across it. All we have to do is 
measure that voltage drop and apply the 
values to Ohm's law to find the current. 

Since the purpose is to measure small 
currents with "big" meters, it is probable 
that you will be dealing with voltage 
drops in the millivolt range. If you have a 
suitable millivolt meter, use it, but likely 
you will have to build one as discussed 
above and shown in Fig. 3-a. Again, you 
can letter on an appropriate scale. 

As you move into the changing of 
meters, be aware that there are formulas 
for determining meter and resistor values 
for any particular application. A word of 
caution: If you want to determine the 
resistance of a meter, do not slap an ohm- 
meter indiscriminately on the meter ter- 
minals. That is a good way to burn it out. 
Use indirect-measurement methods or 
triai-and-error experimentation for the 
external resistors. The latter method will 
work well if you keep in mind the funda- 
mentals outlined above. 

There are, of course, many other ways 
to change the range of meters. The most 
effective involve changing the resistors 
built into the meters themselves. That 
discussion will have to wait for another 
continued on page 84 



NOWSONYTEAGHESYOU 

THETHEORY BEHIND 
VIDEO COLOR SYSTEMS AT 
THETOUCHOFADUTTON. 

It's a whole new way of getting an education in color video technology— Sony-style. 

The classroom is home or shop. The seat— your most comfortable. The hours— your own. The 
method— five videocassettes and five accompanying booklets that make up 
a complete. selfjDaced learning program. With Sony teaching. 

Called "Color Systems," tnis second course in Sony's Video Funda- 
mental Series is designed for those who require a thorough back- i pf^^ 
ground in all aspects of color theory as it applies to the video ^(^^^^ ^^^^^i 
mdustry today n"-" - 

You'll see clear demonstrations that unravel the myster- 
ies of color circuitry— from cameras to CRT's. "Vbu will learn 
about the equipment and signals used for testing, plus useful 
techniques for troubleshootmg color video systems. Each cassette^ 
comes with its own study booklet, whose self- review questions show 
you when you're on top "of the material and ready to move on. 

\bu can order a preview tape, individual tapes on a 
specific subject or the entire Color Systems course in Betamax 
or U-matic format. 

Course Contents: 1. Properties of Color. 2. Color Cam- 
era Systems. 3, Video Display Systems. 4 Encoding NTSC Color. ^ 
5. Decoding NTSC Color. 

Whether you own, sell or service video equipment, or have 
an overall electronics background, "Color Systems' will make you 
thoroughly at home in the world of color video technology. 




SONY COLOR SYSTEMS COURSE 



VISA' 



We honor VISA and MasterCard via phone or mail. 




^W 


^ 


AHHrpi;<; 


Cily Smip 


Zip Porip Phnnp it 




VISA/ MasterCard Number 


Exp. Date 



I'm interested in learning color video technology. Please send me: 

COLOR SYSTEMS SERIES-COMPLETE 

(5 cassettes/booklets, custontized album and binder supplied) 

Betamax D 1 hr. 2 hr $295.00 

Regular Frke S330.00 

W" U-matic D $355.00 

Regular Price S405.00 
INDIVIDUAL LRSSONS 
(Price per cassette/booklet) 

Betamax D 1 hr. □ 2 hr. $66.00 

Vi" U-matic D , $81.00 

Circle les.son * and indicate quantitv desired in .space provided. 

Signature 

I 2 . 3 . 4 , 5 Mail to: Sony Video Products Company, Tape Production Services, 

PREVIEW TAPE 700 W. Artesia Blvd.. Compton. California 90320. Z 

Betamax D 1 hr. D 2 hr. $12.50 D Please send additional information. § 

U-matic D $28.00 NOTE: Tapes returnable if defective when received. Please allow two g] 

Add appropriate sales tax and $1.75 per cassette ($8.75 for complete weeks for delivery. g 

course) for handling and shipping. (UPS in continental U.S. If outside. <— ^ rf'^TVT'V^ "' 

add S30.00 for Export Charges, plus Collect Freight Charges: special 7^ ^^^ J^i JL r, ^ 

handhng is extra.) For phone orders, call (213) 537-4300, x331, or visit Video Communications (d 

your local SONY Video Products Dealer. Sony, Betamax and U-matic arc rsgisiercd trademarks ofthe Sony Corp. S 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersi^ famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" (total organ presets). 
TVans poser. And tots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the dearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo- Package (LP with 104-page color 
catalog). 



© 



Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. Ttue-to-life voic- 
ing with full drawbar system. Polyphonic 



Wersi Electronics, Inc. 
Oepl 21 

1720 Hempstead Road 
Lancasler. PA 17601 



Wersp Organs & Kits 
Depl. 21 

14101 E Firesione Blva. 
Santa Fe Springs, CA 90670 



Enclosed as S6.00 for my Derrio-Package (LP wiih 
104-page color calatog.) 



Address- 

Cily 



.State. 



-Zip. 
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In An Instant 

vSirANSAFELYPLUG AWAY 
OR COMING UP SHORT (^ 

You can do it thanks to SQL WABER® multiple outlet strips. There are 
over 100 versatile models with unsurpassed quality workmanship. 
Each exceeds National Electrical Code standards and is safety 
tested. Ideal for organizing your work area and having extra outlets 
exactly where you want them. Over 2,000 electronic distributors carry 
the SGLWaber line. Send for our free 24-pags catalog, today! 

SGLWABER Electric 

A division of SQL Industries, Inc. 

Dept. H— 300 Harvard Avenue 

Westville, New Jersey 08093 

(609)456-5400 



IDEAL FOR 
RACK MOUNTS 



HOBBY CORNER 
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time. For now the informalion provided is 
sufficient to enable you to modify meters 
to fit most applications. 

For AC circuits, just put a diode in 
series with the meter but don'l expect a 
linear scale to result. 

What about digital meters? Ttie same 
methods apply except that you will have 
great difficulty putting new scale mark- 
ings on a digital ineter! 

Reader needs 

A. P. Lingo of Dierks, AR is looking 
for a 4-switch circuit with corresponding 
LED indicator lights arranged to: 

1. apply 12 volts DC to one of 4 cir- 
cuits and tight the LED for that 
circuit; 

2. remove the 12 volts but leave the 
LED on vuhen the switch is re- 
leased; 

3. turn off that LED when another 
switch is pressed to apply 12 
volts to another circuit and turn 
on that LED; 

4. and so on. 

What is the minimum-component cir- 
cuit, otlier than mechanical latching re- 
lays, that you can design to do the job? 
I'll pass it along to A. P., who will appreci- 
ate your help. 

Recently available 

"Instruments for Testing and De- 
sign" — this catalog from Global Special- 
ties Corp., contains pictures, specifica- 
tions and prices on their full line. If your 
tesi/design capability can stand improve- 
ment, you can gel this catalog by calling 
1-800-243-6077. Global even pays for the 
call! 

Genera! Catalog — Fuji-Svca Incorpo- 
rated (P. O. Box 40325, Cincinnati, OH 
45240) stocks a wide variety of parts and 
equipment. You'll find it all in their latest 
catalog. B-E 
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A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 



1. SENSITIVITY: Superb amplifier circuitry with performance 
that can't be matched at twice the price. Average sensitivity 

of better than 15 mV from 10 Hz to 500 MHz on every model 
and belter than 30 mV from 500 MHz to 1 . 1 GHz on the Series 
eoiOA and 8013. 

2. RESOLUTION: 0.1 Hz to 12 IVIHz.l Hz to 50 MHz, 10 Hz 
over 50 MHz. 

3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFl so necessary in many user environments. 

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/ 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base input/output port on (he rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau of Standards), Stand- 
ardize calibration of all counters at a facility with a common 
10 MHz external clock signal, calibrate scopes and other test 
equipment with the output from precision lime base in 
counter, etc., etc. 

5. ACCURACY: A choice of precision lo ultra precision time 
base oscillators. Our ± i PPM TCXO (temperature compen- 
sated xtal oscillator} and ±0.1 PPM TCXO are sealed units 
tested over 20-40°C. They contain voltage regulation circuitry 
for immunity to power variations In main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setability and a heavily buffered output prevents 
circuit loads Irom affecting oscillator. Available in the 8010 and 
801 3 series is our new ultra precision micro power proportional 
oven oscillator. With +.05 PPM typical stability over 10-45X, 
this new time base incorporates all of the advantages of our 
TCXO's and virtually none of the disadvantages of the tradi- 
tional ovenized oscillator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal housekeeping 
functions require only .2 seconds between any 
gale or sample time 
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period. Ala 1 second gate time thecounter will display a new 
count every 1.2 seconds, on a 10 second gale time a new count 
is displayed every 10.2 seconds, (10.2 seconds is the maximum 
lime required between display updates for any resolution on 
any model listed). 

7. PORTABILITY: All models are delivered with a 1 15 VAC 
adapter, a 12 VDC cord with plug and may be equipped with 
an optional nl-cad rechargeable battery pack instaiied within 
its case. The optional Ni-Cad pack may be recharged with 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: State-ol-the-Art circuitry and external AC 
adapters allowed design of compact easy lo use and transport 
inslruments. 

Series 801 0/8013: 3" H x 7-1/2" W x 6-1/Z' D 
Series 7010: V3M" H x 4-1 /4" W x 5-1/4" D 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility al Ft. Lauderdale, 
Florida. 

10. CERTIFIED CALIBRATION; All models meet FCC specs 
for frequency measurement and provided with each model is a 
certificate of N8S traceable calibration. 

11. LIFE TIME GUARANTEE: Using the latest Stale-of-the-Art 
LSI circuitry, parts count is kept toa minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component life and reliable operation. (No 
custom tCs are used.) To demonstrate our confidence in these 
designs, all parts (excluding batteries) and service labor 
are 100% guaranteed for life to the original purchaser. 
(Transportation expense not covered). 

12. PRICE: Whether you choose a series 7010 600 MHz 
counter or a series 8013 1.3 GHz insirumenl it will compete 
at twice its price for comparable quality and performance. 

MODEL aOIOAyaOl 3 1.1 GHz/1.3 GHz 
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310A 600MH2Counler-1 PPM TCXO i(99.95 

IID.IA EOOMHiCounlor-OIPPMTCXO $249.95 

tlONS 

liH M,lrir|l«iTiH BallinoMnciwni S2 9S 

iCad-701 NiCat) Bailofy Pack S-ClaiQing 

Circuiliy In&lallefl InsiDe Unit SI9.9S 

C JO E<lern3lCtoctitnpuU0ulDUl S3&.00 

C 70 Carry Case- Padded BIdCk Vinyl. i9.95 




SERIES aoiDAySO-IS 

»8010A l.lGHsCounterlPPMTCXO 

•8010.1A 1 IGHiCountar-O IPPMTCXO 
K8010.05A 1 3GHlCounl6r-.CfcPPM0»en 
K8013.1 laOHiCountei 0.1 PPM TCXO 

•SO13.05 1 3GH^Counlef..05PPMOuan 

OPTIONS 

KNhCart BUI NiCaa Ballcrv Pack K Chaiging 

Ctrculliy in&lalled Inaide Unil 
ACC'SO Caiiy CasE . Panned Black Vmyt 



S39S.00 
W50.00 
$496.00 
S55000 
$599 00 



SJ9 95 



$ 9.95 



ACCESSORIES 
• TA-IOO 



• P-IOO 
»P.101 



tPlOZ 




Telescope antenna wtlh 
righi angle BNC 
ProtMS SOOhm, iX 
Probe, LoPass 
Audio Usage 
P'obe. Hi Z 
Ganora I Purpose 
KLFM:! I to Low Froduency MulUplier 
X lO.XlOO.XlOOO 
For high PosoluUon of Audia Ffeq. 



S16 95 



$16.9S 



i HMg: Orders lo US and Canaoa.aoil 5^ fix shipping, handling andlrisursnca ro a mammum.otSIO.in, AH olha> orders odd V 
O 0. collection «ee $2.00. Florida oidms odd <!% stale tsi. Pefsbnat ctiacka musi cloar tietorsQOadsare shl^Died. 
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Are YOU prepared 
for the 

ELECTRONIC 
EIGHTIES... 

. . . the decade that promises exciting 
advances In a still-young field? 

Not many are. But you could be . . . 
through ETI's advanced home study 
training methods. It's not an easy field 
but we make it easier to learn . . . and 
easier on your bank account, too. 
We're a small school but we're BIG on 
service and our staff is dedicated to 
helping you IF you're ambitious, 
qualified and eager to learn. 

Select from our basic courses, career 
programs or advanced courses. Mix 
and match to fit your needs and goals. 

Send TODAY for our FREE catalog or 
for faster service, use the toll free 
telephone number below, day or night. 




"Hi .t 

Ohio License 
0683H 



ELECTRONICS TECHNICAL INSTITUTE 

Dept. 20110 

153W«$tMulberi)Sl 

Lancster, Ohio 43130 



ETI Home Study, Dtpt 20110 
153 West Mulberry 
Lancaster, Ohio 43130 

Please rush FREE catalog on electronics 
opportunities and training. I'm interested in: 

Basic Career Specialized 

Advanced 

Name . 



Cily /stale /Zip . 



PyQcSe;^? ^pG^<2X£2303(^ 
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More information on new products is available. Use tiie 
Free Information Card inside tiie back cover. 



WIRE JUMPER KIT, model WK-l designed (or 
use in preparing circuits lor solder I ess bread- 
boards, is an assortment of insulated solid hook- 
up wire In 14 different color-coded lengths. Tfie 
AWG No. 22 wire is precut, prestripped, and the 
ends are bent 90 degrees, so no cutting, strlp- 
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ping, or bending of the leads is necessary. The 
lengths are coordinated with the Insulation color 
to provide standard jumper-length Identification, 
and range in size Irom 0. 1 to 4.0 inches. 25 pieces 
of each of the 14 lengths are sorted Into compart- 
ments in a hinged-lid plastic case. Price is 
$10.00. — Global Specialtiaa Corp., 70 Fulton 
Terr., New Haven, CT 06509. 

SOLDER, Flowsolder Triple-Core Wire Solders, 
for electronic hand soldering, feature a constant 
flux-to-metal ratio to eliminate flux voids. Requir- 
ing shorter iron dwell-time and lower idling tem- 
peratures, a thin solder wall permits faster 
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rrelting, flux flow, and thorough wetting. The sol- 
ders are extruded and drawn to all standard 
diameters from .125 to .020 inches with flux per- 
centages from .5% to 4%. Available in 1. 5. and 25 
pound spools. — Fry Metals, Inc., 50 Sims Ave., 
Providence, Rl Q2909. 

CARD GUIDES AND MOUNTING STRUTS, the 

BR-ZO Series, is a line o( press-in plastic card 
guides and extruded alLrminum mounting struts 
designed for installing circuit boards within cus- 
tom-designed enclosures. The guides support all 
Vii-lnch-wlde cards up to 8-inches long and they 
have 60° entry channels on both ends so cards 
can be inserted from either end. The grooves are 
0.072-inches wide by 0.1 -inches deep and the 
guides bow slightly upward In the middle to stop 
the cards from vibrating. 
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For Installation, the mounting pins are snapped 
into 0.156-inch diameter holes. A 0.1-inch diame- 
ter section on the pin allows easy alignment while 
a 0.163-inoh knob secures the guides in place. 
The guides can be mounted directly on flat sur- 
faces up to 0.125-inches thick. Alternately, the 
guides can be mounted on TS-series struts. The 
struts are pre-punched 0.a92-inch thick by 1-inch 
wide. Made of flame-resistant nylon material, the 
guides are available in 3.42, 4.72, 5.42, 6.82. and 
8.52-inch lengths. The T-struts are available in 
8.12, 16.85, and 20.85-inch lengths. Prices for the 
card guides are from $.27 to $.34 each; the 
mounting struts are $2.65 to $4.60 each. — Vector 
Electronic Co., 12460 Gladstone Ave., Sylmar, 
CA 91342. 

RF PROBE, ffte DP750P, allows the user to read 

the RMS voltage value of signals from 100 kHz to 
750 MHz on a wide variety of DMM's and VOM's 
and provides a 1-voft DC output with a l-volt 
RMS input for Instruments having a 10-megohm 
input resistance. Features Include a voltage 
range from 250 millivolts P-P to 100 volts P-P and 
has a break -resistant center conductor and a 
heavy-duty tip (BNC pin diameter). 

Other features are retractable safety-sleeved 
banana plugs that fit standard banana jacks and 
a 200-voit (DC and peak AC) maximum input volt- 
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age. Insulated female/female adaptor sleeves are 
also available for use with Instruments such as 
the Triplet! model 630 VOM. The DP750TP 
comes complete with sprung hook, BNC adaptor, 
IC tip and insulating tip. Price is $45.00.— Test 
Probe*, Inc. P.O. Box 2113, La Jolla, CA 92038. 

SOLAR-POWERED LCD CALCULATOR, Stock 
No. 42,928, operates on the power of normal light 
and never needs batteries. It works from the light 
of an ordinary light bulb and is on when the lights 
continued on page S8 



Good news for you and your 
customers. NESDA/ISCET 
rates RCA serviceability: 




''TheRCACTCioS 
and CTC lo^ chassis 
have earned the highest 
possible serviceability 
rating category , , . 
Excellent ,. ,by incor- 
porating serviceability 
features required in the 
ISCET Serviceability 
Rating Form, 

'^RCA^ many years 
of cooperation with 
ISCET's Serviceability 
Committee has helped 
produce excellent 
results" 

— Dean R. Mock, Chairman, NESDAI 
ISCET Serviceability Committee 

ISCET's 92% (CTC 
108) and 93% (CTC 109) 
ratings were good news to 
us. Because they mean that 
some of the most demanding 
critics in the industry agree 
that we've succeeded in de- 



signing chassis that not only 
give your customers a first 
rate picture, but are easy to 
repair too. Here are some 
reasons why they think so: 

All subassemblies 
plug into chassis. No tools 
are needed to remove chassis 
(main circuit board). Just 
remove the cabinet back, 
Luiplug subassemblies and 
the chassis is ready for 
removal. 

Roadmapping on 
both sides of the board. 
.AJthough the XL-100 
chassis use single-sided 
circuit boards, double 
road-mapping means you 
can easily trace circuits from 
either side. 

Circuits and 
voltages directly 
identified. Major circuit 
areas as well as power stipply 
source and key pulse 
voltages are labeled by name 
on the board. So you can 
find them fast. 



That all means that 
when you do have to repair 
our new XL-100 chassis, in 
most cases you can fix them 
quickly and easily. 

And you won't have to 
waste your valuable time 
trying to find out where to go 
to fix what you already know 
is wrong. 

Because to us that's 
what really counts. Making 
your job easier and 
your customers 
happier. 



RCil 

RCA IS MAKING 
TELEVISION 
BETTER AND BETTER 



tttr yaur tnr xltitun/tlnm In RCA 

COXt^n'yiCATak. Ol^r mufHUrrte of HfH'i 

and adtttr for wn'icf trcfijitnanf, irritc ftCA. 

Depl l-4.ii.lim.Vortli Sbrnmirt DniT. fcilunu^i't y.V *«an. 
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BREAKTHROUGH 

fn Transistor Testing 
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IN-CIRCUIT 
OUT-OF-CIRCUIT 

Transistor tester Model 3R 

ONLY $49.95 

FAST EASY TESTING OF BIPOLAR 
AND DARUNGTON TRANSISTORS 
FETs, SCRs, UJTs. LEDs, DIODES and 
Continuity 

Q Positively idonlifies emitter, base and colteclor; 

Determines whether device i$ pnp or npn and silicon 

or germanium. 

n Completely portable with long battery life - use 4 

"AA ■ cells. 

Q Will pulse CMOS logic 

Terms; We pay shipping on prepaid orders in the 
continental USA, COD, VISA/MASTER CHARGE 
welcoffie. Phone [9t4t 423-7600. 



Group Technology Systems, Inc. 

44 WarburTon Ave . Yonkers. NY 10701 

Please send model 3R iransistor testers 

at S49.95 each. Q COD. D ChecK enclosed 

or charge my □ VISA> |^ Master Charge 

kcQ Ha , EkP q. __i 

Namt ,_^ :.^ - «** 



Addraxs 

C'ly StalB' Zv 

New Vo^k State rtsideiU add appl!J«blvs*1n luc 
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AUDIO POWER CONTROL 
TPC-100 $140 

Now test an amp litter or receiver's maximum 
power, crosstalk, distortion; and much more. 
The TPC-100's monitor outpjt provides the in- 
terconnection between the amplifier and your 
test equipment. The TPC-10O distributes 2 chan- 
nel audio signals into 4, 8, or 16 ohm dummy 
loads (which are MIL grade non-inductive), or to 
the external speakers. 

1b order, or for more information, contact: 
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NEW PRODUCTS 

continued from page S6 



are on, so there is no worry of accidental release 
of power. Features Include full memoiry function, 
full floating decimal point, and easy-to-read LCD 
digits, it adds, subtracts, multiplies, divides, and 
calculates percentages and square roots. The 
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calculator is a self-contained unit witti a flip-up lid 
that houses a bani< of ten solar panels, it mea- 
sures only 3V. X 2'/. inches and will tit into your 
Shirt pocltet. Price is $29.88 plus S2.50 packing 
and guaranteed delivery. — Edmund Scientific 
Corp., 2069-7082 Edscorp Bidg., Barrington, NJ 
08007. 

ELECTRONIC BLOOD-PRESSURE TESTER, I- 

Healtft Digital 8000. is a portable and easy-to-use 
instrunnent with three functions— systolic, dias- 
tolic, and pulse. The user attaches the cuff 
around the arm, switches on the indicator, and 
pumps air into the cuff with the rubber bail. The 
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large digital display will enable the user to read 
blood pressure and pulse quicldy and accurately. 
This light, compact unit fias a two-way power 
supply; either battery or AC adapter is required. 
Price is $249 plus $2 postage and insurance, — 
Advance Equipment Sales, Inc., 6418 Cam- 
bridge St,, Minneapolis. UN 55426. 

SMART DMM, model SSBOA, is a SVi-dlgit unit 
with standard multimeter functions, plus many 
more made possible by the addition of two micro- 
processors. One controls the anatog circuitry, 
malting the actual measurement. An optical ecu- 
pier Is used to pass the measurement to the out- 
side processor, which then interfaces the analog 
function with the front panel, processes the mea- 
surement and displays the result. 

The modal SSBOA features 2- and 4-terminal 
ohms-measurement capability, manual and auto- 
ranging, pushbutton DC, pushbutton ohms zero, 
and two measurement modes — continuous and 
single trigger. The microprocessor also provides 
special functions such as offset, limits, and 
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storing the highest and lowest measurement 
made. The unit is equipped with an IEEE~4SS 
interface option that is fully programmable with a 
learning mode, it also has a calculating-controller 
option which Is a keystrol<e-programmable calcu- 
lator with plug-In memory modules. It has 100 
fully merged steps and a complete set of algebra- 
ic, trigonometric, and logarithmic functions. Price 
is $1,395,— John Fluke Mfg. Co., Inc., P.O. Box 
43210, Mount! ake Terrace, WA 98043. 

SPEAKERPHONE, model KX-T7020, features a 
condensor microphone that picks up sound from 
all directions and an automatic switching circuit. 
It hooks up to a telephone, but may require an 
optional AC adaptor (KX-AOI), depending upon 
the area. Other features are large-button con- 
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trois, a mute button that allows user to cut-off 
outgoing transmissions while still receiving in- 
coming calls, an LEO indicator for On and Mute, 
adjustable slide-volume control, and a simulated 
wood cabinet. Suggested retail price is $69.95. — 
Panasonic, One Panasonic Way, Secaucus. NJ 
07094, 

FLAT CABLE HARNESS TESTER, Model 3650, 
Is designed for production -line testing of flat 
cable harness assemblies. It can test a variety of 
Scotchflex brand and related harnesses — 14 and 
16-pin DIP connectors. Delta and Delta Ribbon 
series connectors, 20 through 50 contact card- 
edge conneclors. 10 through 50 contact sockets 
and 26 through 50 contact PC6 transition con- 
nectors. This portable, easy-to-use unit is housed 
in a rugged thermolormed case and is operated 
with a 9-voit battery. A test probe and LEO read- 
Out will Identify troublesome shorted and open 
connectors to insure harness reliability. The test- 
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er comes complete with the module, the interface 
bed, 50 position card-edge Interface board, 14/ 
16-pin DIP interface board, and related accesso- 
ries. Price Is $387.50.— 3M, Dept. EPBO-12, P.O. 
Box 33600, St. Paul, MN 55133. R-E 



Start learning and computing for only $129. 95 "'ith a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development sifstem 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

THE NEVS^ EXPIjORER/85 SYSTEM 

Special! FuiJ 8" jioppy, 64k system for less than the price of a mini! Only $1499.93! 



limafline— for only S129.95 you can own the startiniB 
level tjf Explorer/85, a computer Ihai's expandable inio 
full businRss/develupEnerLt capabilities — a computer 
[hfll can b(! your beginner sysiem, an OEM ounlroller. 
or an [BM- Formal led Q" disk small business system. 
Fmm Ihc first day you own Explorer/SS. you begin 
cximputirig un a significant kvel. and applying princi- 
ples discussed in leading cumpuler magazines. Ex- 
plorer/85 features the advancied Intel SOBS cpu, which 
i;; 1D0% compntible wilh ihe older SOSOA. Ll orfers on- 
board S-100 bus expansion, Microsofl BASIC in ROM. 
plus inslanl conversion lo mass storago disk mnmnry 
wilh standard IBM-rnrmattcrd 8" dislts. All for nnly 
S129.d5. plus the cost of power supply, keyboard/ 
terminal and RF modulator if you dun't nave them [sec 
our remarkable prices below for iKese and other, ac- 
cessorif^s). With a Hex Key pad /display froni panel. 
Level "A" can be programmed with no need for a ler- 
minal, ideal for a controller. OEM. or a real bw-cost 
Slant 

Level "A" is a 

complete nperohng 

'a ^ a ^fc-* ^^0^- -NT* -^ syslam. pcrfec t /or 

p N bcginnrrrs, hobhyisils. 
'^id^ '. * J^P^ indusirUiS raniwikr 



(Also avaibblR wired & tesled. $1799.951 




FuJf B" disk System for (ess iJKin Jht? pri<ro of ri niinr ^shown wHh 
NctronirsExplorer/flS computer and ne*v lerminaO. Sysien} features 
fioppv tirivfj from CurMto^ Dtrin Corp.. worM's Inrgest irroker of 
mcntory siort^fi sysicms (not a hobfjy hnimU) 



SI art. 



LEVEL "A" SPECinCATIONS 
Explorer/85's Level "A" system features the advanced 
Intel 9085 cpu, an 335S RQM with 2k dnluxe moniEor/ 
operaling system, and an advanced fll55 RAM 1/0 - - - 
all on a single molherboard with room for RAM /ROM/ 
PROM/EPROM and S-10O expansion, plus generous 
prototyping space. 

PC Qoara; Glass epoxy. plated through holes with 
solder mask. * I/O: Provisions for 25^pin (DBZ5] con- 
nector for terminal serial I/O. which can also support a 
paper tape rapder . . , cassette tape necordor input and 
output . . . cassette tap>e control output . . r LED output 
indicator on SOD [serial output) line . . . printer inter- 
face (leas drivers) . . . lolal of four 8'bit plus one E-bil 
1/0 ports. ■ Crystal Fiequency: 6.144 MHz. • Control 
Switches: Reset and user [RST 7.5) inlcrmpi . . . add! 
tional provisions for RST 5.5. G.5 and TRAP interrupts 
onljoanJ. ■ Counter/Timer Programmable, t4-bit bi- 
nary. ■ System RAM: 256 bytes located al PaOD, ideal 
for smaller s;^ten^ and for use as an isolated stack 
area in expanded systems . . . RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Temunal Version): 2k bytes of 
deluxe system monitor ROM located at F000, leaving 
i^ free for user RAM/ ROM. Features include lape 
load with labeling . . . examine/change cotitents of 
memory. . . insert data . . . warm start . . . examine and 
change all registers . . . single step with register display 
al each break point, a debugging/training feature - . go 
lo execution address . . . move blocks of memory fnsm 
one location lo another . . . fill blocks of memory wilh a 
constant . . . display blocks of memory . . . automatic 
baud nite selection to 9600 baud . , . vari^ible display 
line length control (1-255 characters/line) . . . chan- 
nelized I/O monitor routine wilh 8-hit parallel output 
for high-speed printer . . . serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

Syste m Mon i tor (He x Keypad/Disptay Version ); 
Tape lond vvilh iaiieling . . , tapti dump with labeling 
. , , examine/change ctintents of memory . . , insert data 
. . . warm start . . . examine and change all registers , . , 




Lt'vel "A" 
Wiih Ufix 
KeypadfDisplay. 

single step with nct^ister display at each bi^ak point . . . 
go to exetmtion address. Level "A" in this version 
makes a perfect uintrolliir for industrial applications, 
and is programme*! using the Netronics Hex Keypad/ 
Display. It is low ajst. perf(w;t for brginners. 
HEX KEYPAD/DISPLAY SPECfRCATIONS 
Calculator lyfK! keypibd with 24 system 't'efined nnd tfi 
user-defincai key's. Six di^il oiKrulator-lype display. 
thai displnys fidl address plus dnfa as wnll as register 
and status informiition. 
LEVEL "B" SPECIFICATIONS 
Level "B" pniviilcs the S-100 signals plus buffers/ 
drivers to suppt?Ei up to six S-ltXt bus hoards, and in- 
clud>^: address decodin;^ for onbcHird 4k RAM expan- 
sion selectable in 4k hIcKks . . . address decoding for 
onbgard flk EPRQM expansion selectable in 8k blocks 
. . . addn^^ss and data bus drivers for onboard expansion 
. . . wait state generaEor^jumperselectable), to allow the 
use of slower mE^mories . , . tw^i separate 5 vol! regula- 
tors. 

LEVEL "C" SPECI^CATIO^S 
Level "C" expands Explorer/85's motberlioard with a 
card cage, allowing you lo plug up to six S-100 cards 
directly inIo the motherboard. Both cage and canJ are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level ''C" includes a sheet metal superstruc- 
ture, a 5-Ciird. gold plated S-lOO extension PC board 
ihal plugs into the motherboard. |us1 add requirefl 
number of S-lOO connectors. 



-fh; 



LEVEL ^*D'^ SPECIFICATIONS 
Inevel "D" provides -Ik of RAM. pcjwer supply regula- 
tion, filtering cluc^upling compunents and sockets to 
fixpand your Explorer/fl."] memory |o 4k (plus Ihe origi- 




nal 2^ hytes located in the ft 155 A) The static RAM 

can Ixf locmled anywherf: from JJCSp lo EFFF in 4k 

blocks. 

LEVEL "E" SPECIFICATIONS 

Level "E ' adds sockets for ek of EPROM to use the 

popular Intel 2716 or the Tl 2516. El Includes all sockets, 

[K>wer supply regulator heat sink, filtering and decou- 

pling components. Sockets may also be used for 2k xS 

RAM IC's (allowing for up to 12k of onboard RAM). 

DISK DRIVE SPECIFICATIONS 

• a'^QNTTtOLDATACORP. • Dalacapacily: 401.015 tiytra 
prof esiional drive. (SD). ©02.lXk2 bylcs [DD). 

• LSE Cdntmltirr. unformalted. 

• ViAnle protect. • Actc^s linip: 2Sina (one 

• Btngt^ or double density. Irack] 
DISK CONTROLLER/ I/O BOARD 
SPECinCATIONS 

• Com.'oIsuplor[niF&"' drives, # 2710 PROM socket included 

• l77lAI£t(SD) floppy disk foruscincLislcnn 
conl.rotler. application^. 

• Onboard dalasL'paralar • Onboard cryslal conl irtttt[>d. 
(mMtampatbtitp) « On tjoflftl I/O baLai mtc 

• 2 Sena! I/O ports RenerfllursEaWOClbaild. 

• Au1ol»ol lodiaksysltm • Dnubte^^ided PC board 
w;h(!n syslirm fcsti (glass cpoxy. ) 

DISK DRIVE CABINET/POWER SLfPPLY 

• Drluxc Bleti] cahtnpi with individual power supply fur max- 
imum rfili.iSailiiy and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 

PAK! 

Beginner's Pak(Save$26.M!) — Buy Level "A" (Tcr- 
mtnal VRrsmn) wilh Monilor Source Listing and AP-1 
5-anip Powpr Supply: [regular prL[;e S1&9.95), now £il 
SPFXIAL PRICE: (169.815 plus pnsl. » injur. 
Expcrinientcr's Pflk [I (Save SS3.40[) — Buy Level 
"A"' [Ilex KeypatiyoispUy Version) wiih Hex 
Keypad/Display. Inicl 8085 User Manual, Level "A" 
Hex Monitor Source Lisling. and AP-l s.amp Power 
Supply: (regular price S279.35). all at SPECIAL 
PRICE: $219.95 plus post. 6 insur. 
Special Microsolt BASIC Pak {Save $10l3.CQI| — In. 
eludes Level "A" (Terminal Version). Level "B", 
Level "D" (4k RAM), Level "E", Bk Microsofl in 
ROM. Intel 8085 User Manual; |j;vel ■A' Monilor 
Source Listing, and AP.l S-amp Power Supply: [regu- 
lar price S439.70), now yours al SPECIAL PRICE: 
S329.95 plus posi, & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over Sn4 al Ihis SPECIAL PRICE: *4B9,95 
plus pfjsl. & insur. 
Special 8"Disk Edition Expl orer/85 (Ssve over Si04!) 
-^ Includes dislt-version Level "A". Level "B". two 
S-IQO conneclors and brackets, disk controller. 64k 
RAM, AP-1 5-amp power supply. Explorer/85 deluxp 
sleel cabinel. cabinet fan, B" SD/DD disk <]rive from 
famous CONTROL DATA CORP. (nol a hobby 
brand!), drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
everything but lerminal and printers (see coupon for 
them). Regular price $1B30.30. all yours in kit at 
SPECIAL PRICE: S1499.95 plus po.5l. & Insur. Wirod 
and tested, only Si?99.95. 

Special! Complete Business Software Pak (Save 
W2S.M!) — lncludc:s CP/M 2 0, Micnisi.FI BASIC. 
ConemI U^dger. Accounis RecoiVttbhs. Accounts 
Paytibk:. Payroll Package: (regular pria^S 1325). yni]rs 
now 91 SPECIAL PRICE: S699.9S. 



Please send the items checked below: 
a Eipltlr«r/851evd "A" klt( Terminal Version). . . t)2».95plus 

i3 post. St insur. 
□ Eiplai«r/85 level "A" kit { Hex Keypad/Display Version) . . . 

SIZ(k95plus S3 piKi. jk in^ur. 
n ek IHICrosofl BASIC fin cassette tape. tt^Si postpaid. 
G 8k MJCromn BASIC In ROM m I requires Levels B". "D" nnti 

"F."^ . Sfi6,95 plus S2 pnsl. & insur. 
D Lev«j "B" I&-IM4 Idl Me.9S plus 52 post, it insur. 
D Uv«< "C" |S-l006-i:aril dpandcr) UI . SlftSS plus $2 post. 

& insur. 
D Urel "IT |4k RAM) kit . . . $69.93 plus 52 posl. H insur. 
D Uvel "Z" (EPROM/ROMI Ul S3.9S |>lus SUC |iSh 
D O^iae Steel Cabinet (nr E^pliiirr/ls.'i . MMS plus 53 post 

& insur. 

D Pan Kort]jibint;i . . £15.110 plus Sl.riO pust. & insur. 
n ASCII IfeytKunl/CompuLer l&rmlnal kll: In^iiun'^ n full V^ 

character Hit. u&l Cii5&: full f;ur^[]r [:(]ntrol. 715 uhrn vidtru 

output: coni-erttble lo Iraiidol oulpul: 5elrt:1i!hie th-iml rain. 

RS232.C iir 20 itia. I/O. :]3 or til thiirattnr by )R line fiirniiiis. 

aniEcEin tifiusLMl wiihfitheraC^RT munllnrora'l^'S4iltif ^inr 

hiivi- an RF rnmliiUilor) . S149.B5 [ihis S.l,«l piisl & insur 

O DcLuie Sleel CaMnel fur AJiCII t;uylKmnl/l!!tininnl - 
£10.95 ptu?^ ^.^ posl. s msur. 
a Newt IsrmdnaUIHanltoc (Kill' phntniSiinie Iralums asslnivi'. 

irxcLfp! }2" rnimilitr w]1h JirvljtiLird und Inrminiit is in dtsluxu 

S]nw]n,:nt>in(il. liH , . . 5599,^5 pi uA 57 post, ft insur. 
D Haielltne terminals: (In r prrois Imi low lo quoin — CALL US 
D Wiar-Stgler I0nilnalsipdill^s:()iir prio's tuei Inw tii liiiulii 

CAU.IS 
GKeiKeypadlDlsplerkll S49.S5 plus 52 pusl. & insur 



D AP- 1 Rjwcr Supply Kit ±BV a 5 uraps) in deiuvii.slia^i ijiliiiwl 

539.95 plus 52 pjsl. & insur 
DColdPlatcdS-IOOBus Cfluieclar s M.a3 [-acti pi isipiud 

U Rl' tVlOllUlalOr kit l ,ll li >w s ^1>u id use you r TV' snt iis :i mnnilur ) 

...Sti.^i!) uostpajti. 
a LekRAIVlktIlS.KinlKijinli'iiHimlsliiMkI tlBS,95pliiK52 
|h>T,l. & iniur. 

□ 31k IMM Ul 5299.95 plus SZ piKl k Insur 
D 48k RAM Ul ' 5399.95 plus $2 pnnl ft insur 

□ Mk lUlM kit 5499195 plus n piist ft insur 

G Ilk AAM Expansion kit jlu i:x[i^ini! any- nt Ihi' alMivi! in ifyk 
blimks itp ill r>llt) 599L95 plus 52 post ft insur r;H:h 

□ Intel BOOS cpu Users' Mantial . . 57.54>p(islp'Uit 

□ ll' video Monilor (lOMHi bundwiilth) Slig.9S plus sa 

^K^5\ &. Iniur. 
n Beginner's Paklsratahmel tl89,ft3 plus 54 p<ist. ft insur 
n Eiperimeiilcr's Pakisii^ nlnivi-) 1219.95 pliLS 5(i piisl, ft 

insur 
n .Sjjectai Mcruvnll BASIC Pak Mtllwul Terminal (sei'aliutr) 

5329,95 plus 57 pnsi H insur 
G Snmn as iilmvi!. plus ASai Keytnaid Terminal Mtli CaMnet. 

aa Free VF Moduis1« l si-e .iln ive) 5499.95 pi OS S in ja^l 

ft msiir 
G Special B" Disk Edlll«i EiplDrerJSi iw aimvei tl499.95 

pills SL:U piisl ,^ insiLf 

G Hired t Tested SI 79A.9S iih is S,2li pi ki & insur 
G EltrsS" CDC Floppy Drives M99.95plus 5I2IXKI ft insur 

G Cabinet ft Power SupplyFor Drive 5M.93 jilus $:i post r, 
msur 
GDilveCableSel-tipForTwo Drives 525 iilus 5 1 3n pxisi & 

msur 



I 



n Disk controller Board with HO Forts 5199.95 plus 5z p»si 

ft insur. 
G ^lectal: comptete Business Sotlwaro Yak (s{n> alHivo) . 

sg«B,9epiisipiiia 

St )1,D SEPARATELY. 
Q CP/M 1,4 SlOOpuslpiiid 
GCP/MIfl 8150 postpaid 
G Mlcrosoll BASIC S32S poslpiii.t 
D Inlel BOBS cpu User Manual S7 mi postpnlif, 
n Level "A" Monitor Source listing S25|)iisipmd, 
^g CdnUm^lal tl,Sa^, CrerU t Card Birders Outside Connecdcul 

M CALL TOLL FREE: &00-243-7428 

^H To Ord[:r From Conni«:l]cul Or Fur Tiichnitrtil 

^ Assislimcu, call (203) :tM-SJ;t7li 

TotuI Enclt)sc(l (Conn frs. add sates lax) S 

Piiiil By: 

D Porsoniil Chnck D Gashior s Chock/Monny Ordtir 

DVISA D Masicr Charse (Bank No ) 

Acci. Mil, Exp. Dain . 

Signsilure 

Print 

M:imi: 

Atldross 

Cilv 

Stall' Zip 

>^ NETRONICS Research & Ucvelopmenl Ltd. 
ISSI 333 Ulchlieli] Road, New Mjltord, CT 0677G 
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Why pay extra for the features and performance we may 
never use? herb friedman, communications editor 

the option of starting small and "trading 



ONE OF THE GUIDING PRINCIPLES OF 

both American life and business is that 
"Bigger Is Better." Part of our great- 
ness hes in that fact that we have al- 
ways offered something better as a goal; 
whether it was in terms of lifestyle 
or a better ice-cube tray for the freezer. 
More important, people could make 
their own decision as to how much big- 
ness they wanted. If somebody wanted 
to drive a basic Chevy but take photo- 
graphs with a Hasseiblad^which cost 
almost as much as the car when acces- 
sories were added into to the price of 
the camera — so be it. If a friend wanted 
an inexpensive shortwave receiver so 
he could use the cash he had left to 
entertain, or for any other purpose, 
that was also his prerogative. 

The fact is, "trading up" was also 
the American way, whether it was 
education, jobs, household appliances, 
or whatever, we could always aspire 
to more, bigger, or best. At least we 
could do that until business discovered 
the MBA — the Master of Business 
Administration. 

Taught to maximize business profits, 
the MBA's who now run American 
business no longer give us consumers 



up" when the budget permits. Rather, 
we must purchase the whole kit and 
kaboodle whether we do or don't need 
maximized features and performance, 
for the MBA's simply phase out the 
lower-profit "basic" equipment. 

A good illustration of what I mean is 
the microprocessor, the latest darling 
of those who manufacture consumer 
equipment. The microprocessor, which, 
to most, is synonymous with computer, 
is the consumer's latest toy. We build 
microprocessors into microwave ovens 
to "remember" cooking time — we 
could do the same with an ordinary 
mechanical timer that costs a lot less. 
We "computerize" FM receivers, pro- 
viding features that few of us will ever 
need (but not necessarily better sound 
quality), and we computerize radio- 
telephone transceivers, again provid- 
ing features we could just as well do 
without if given the option of trading 
off the features and saving a hundred 
or more dollars. 

The problem is, we no longer get a 
choice. With rare exceptions, commu- 
nications gear suffers from "kitchen- 
sinkitis", a contagious disease that 
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A MODERN INSTRUMEKT FOR MODERN TRANSMRTERS. Ttte Bird 4381 RF Power Analyst measures 
forward and reflected power for CW, AM, FM, and SSB (peak envelope power), automatically cal- 
culated VSWR, %-AM modulation, and return loss. It keeps track of maximum/minimum values, and 
Identifies a rise or fall In measured values. Though |am-packed with features. Just about all are a 
"must" for the modem service technician. 



results in manufacturers incorporating 
every possible feature that can be ex- 
tracted from a microprocessor. If the 
fictitious Space Traveler 2-meter trans- 
ceiver has four memories, the next 
model from a competitor will have 10 
memories, etc. Pity the poor amateur 
trying to squeeze modem gear into an 
inflation-restricted budget. He might 
like to have digital frequency selection 
and display, but maybe he doesn't 
need to pay extra for memory, or a 
Touch Tone keypad he'll never need. 
Must he pay for features he doesn't 
need? You bet he does, because the 
available computerized transceivers 
come only one way, with all the bells 
and whistles — "kitchensinkitis." 

There is nothing wrong with selling 
equipment with every possible feature 
as long as a basic, and/or intermediate 
option is also available. For example, 
there is a computerized Bearcat VHF/ 
UHF scanner that provides modest 
computerized features. Basically, it 
permits digital programming of a rea- 
sonable number of channels; the unit 
is essentially an "old fashioned", 
relatively low-cost scanner with a 
microprocessor controlling the fre- 
quency-determining device. For those 
who want, or need, additional fea- 
tures there is a model that will search a 
band of programmed frequencies, or 
specifically, the marine or aircraft fre- 
quencies. And for the serious VHF/ 
UHF enthusiast theie's the model 
300, with 2000-t- preprogrammed fre- 
quencies that can be searched in group- 
ings such as police, telephone, forestry, 
etc. It has 50 user-programmable chan- 
nels, and just about every other fea- 
ture you can possibly imagine for a 
scanner. It also costs a bundle, but 
the point is that Bearcat provides a 
whole series representing a broad price 
range: You need purchase only what 
you need. 

Bearcat is the exception to the rule. 
Few other manufacturers in any field 
give you the option of purchasing less 
than "the most expensive." 

Consider test equipment for a 
moment: After many years of faithful 
service, my laboratory-grade AM signal 
generator expired. I still haven't been 
able to locate a replacement. Every 
model with suitable performance in- 
cludes AM, FM, pulse, and SSB cover- 
age into the gigahertz range, and costs 
continued on page 92 



An in-depth look at 
the only^plug-in^'remote control sys tem 

^ver need for your home. 




16 UNIT CODE 
KEYS 



You're in control 
by remote controj. 

Simply plug in The Controller'" 
and the BSR System X-IO'modules, 
and control lights and appliances 
anywhere in the house by pressing a 
few buttons. So it's easy to take control. 
There's no end to all 
of the control you've got. 

You can turn on the TV, radio or 
stereo in the morning to help you wake 
up without getting up from bed. Or at 
night, turn on the lights before going 
downstairs so you don't have to fumble 
in the dark. Turn off unnecessary lights 
and fielp get your electric bill under 
control. Or, dim the lights and save 
energy, too. 

And when it's time to tum in, just 
push) a button and turn everything off. 
And sleep soundly. But, if you hear a 
strange noise in the middle of the night, 
you can press a button to turn on all the 
lights and scare the daylights out of an 
intruder. 

The Controller is designed to 
control every room in the 
house. 

By pressing the buttons on the 
Command Console keyboard, 
command signals are transmitted over 



existing household wiring to the 
module of your choice. The Lamp 
Ivlodule turns on, off or dims any 
incandescent lamp up to 300 watts. 
The Appliance (Vlodule turns 
appliances like TVs, window fans or 
stereos on and off. And the Wall Switch 
Ivlodule is designed to tum on, off or 
dim any light or lamp up to 500 watts 
normally operated by a wall switch. 

There's even a Cordless Controller 
that transmits signals to an Ultrasonic 
Command Console from up to 30 feet 
away So there's plenty of control for 
everyone. 

Simplicity is built into 
the system. 

No Special wihng is 
needed. Simply plug The 
Controller Command 
Console into any wall outlet 
in any room of the house. 
Then plug your lamps and appliances 
into the appropriate modules. Plug in 



BSR X-10 SUPER SPECIAL 

DELUXE 

ULTRASONIC CONSOLE 

REGULARLY $49.9S 

NOW $29.95 

With the purchase of Ihrea or more 

modules 

Modules normally $17.00 ea. 

Modules of your choice 

3 for $47.95 6 for $83.95 

Ultrasonic Harfd Unit 

Normally $24.95 Now $18.95 

Please add $3.00 for shipping 

TOLL FREE HOT LINE 

800-223-0474 




THE TIMER ' Automatically Programa 
Lights, Applisncas. Ju*t plug in The Timar 
and Iha BSR X'lO modulas and you can pro- 
gram up to a rights and appliancea to go On 
and Off up to twice a day. UL listsd. 
t74,9S if purchaaed aaparatsly. II purchased 
with 3 or mora modulaa $59,95 



NEW 



AD¥A 
ELECTRONIC 

■ West 45 Street, New York, N.Y.I 003 6 212-667-2224 
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COMMUNICATIONS CORNER 

continued from page 90 

slightly more than a new car. I don't 
need all that much performance and 
features. A few hundred dollars should 
give me what I need, but there just 
isn't a basic, low-cost tab generator 
made any more. It's as if all test gear 
was intended for a government job 
based on time and materia! costs. 

How about shortwave receivers? 
Where is a basic .550- 30 MHz receiver 
at a price affordable by some young 
man saving up from his newspaper 
route? (That's the way many of us got 
started.) Today, we get the whole 



kitchen sink: FM, perhaps tuneable 
public service (VHF) coverage (abso- 
lutely useless if tuneable), maybe a 
digital clock, AC, battery, and "auto" 
power source, and an assortment of 
tone controls that can't possibly do 
much with the sound coming out of an 
itty-bitty speaker. Get rid of all the 
excess garbage that's next to useless 
and it might turn out to be a decent re- 
ceiver at a moderate price, but no one is 
eliminating the unnecessary features. 
The way the MBA's have it figured, 
everyone buys the high-profit item. 

Of course, there are times when 
every feature possible through com- 
puterization is valuable, and probably 



Pick your sional 



VIZ means ualue ... DC to 40 MHz 



More magic 
from the 
Wizard of VIZ 




Pulse Generator WR-549A 5130 

• Ideal for logic design or digital circuit troubie 
shooting 

• Output 5 Hz to 5 MHz ±5%, 0-15 V into 
600n, 0-6 Vint oSOQ 

• Puise width adj. 100 ns to 0.1 sec. rise and 
fall time 20 ns 

• TTL and CMOS compatible, on and off time 
independently adj. 




Audio Generator WA-504B/44D $139 

• Switch selectable sine or square wave output 

• Output 20 Hz to 200 kHz In 4 ranges 

• Stability better than ± 0.5% 

• Voltage output 4 ranges 01 to 10 V at 600Q 

• Sine wave harmonic distortion 0.15% 

• Square wave rise and fall 150 nsec. Tilt 2% 



See your VIZ distributor 



Function Generator WR-550B 5150 

• Sine, sawtooth and square wave output, iHz 
to 1 MHz 

• Output 0-20 V peak to peak at eooO plus 10 V 
adi. offset 

• 10 to 1 freq. sweep with ext. sweep voltage 
of any wave form 

■ Freq. stability 200 ppm/° C 

• Accuracy to 100 kHz ± 5% of dial. Above 
100 kHz. ±8% 

• Separate fixed 4 VDC square/sawtooth wave 
outputs compatible with TTL and CMOS. 




RF Generator WR-50C S130 

• RF output tunable 85 kHz to 40 MHz in 
6 ranges 

• Special sweep output at 455 kHz and 10,7 
MHz, plus external xtal 

• RF output ,05 V rms, 2 step 10 to 1 plus fine 
adj. attenuator 

• Internal modulating freq, 600 Hz adi to 80% 

• Audio output 6 V rms across 15 kfi load 

• FET amplifier for rugged stability 



VlIZ 



VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 



Over 70 test instruments in tfie line 



worth every penny. For example, con- 
sider bi-directional wattmeters for trans- 
mitter/antenna checks, tests, and in- 
stallation. Below the power output 
used by most broadcasting stations, the 
Bird model 43 has been more or less 
accepted as the "standard of refeience." 
It's a great meter, particularly for AM 
and CW transmitters. But it doesn't 
measure %-modulation, or peak en- 
velope power. For that, we call on the 
"computerized" Bird 4381 RF Power 
Analyst. That gem takes two power ele- 
ments so you don't have to flip them 
around for foi'ward and reflected mea- 
surements. Then, at the touch of a but- 
ton, it gives a digital display of: the 
forward or reflected power from I/IO 
watt to 10 kW in watts or dBm; auto- 
matically cEilculated VSWR; dB return 
loss; forward and reverse peak envelope 
power (SSB): percent AM modulation, 
and a delta fimction that identifies a 
rise or fall in displayed vaiue(s). A 
minimum/maximum memory recalls 
optimum conditions during adjustments 
so you can tell if you are "tweaking" in 
the right direction. Frequency range is 
0.5 to 2300 MHz using plug- in elements 
for 50-ohm lines. 

Now all that is a lot of formidable fea- 
tures at an equally formidable price 
(about $590), but the point is that the in- 
strument provides precisely the func- 
tions needed for modem transmitter in- 
stallations. There is not one unnecessary 
frill or a feature you could do without: 
If you're servicing communications 
gear youTl use them all. You will not 
be paying for "computerized" features 
for which you'll find that you have no 
use. 

As far as purchasing computerized 
consumer and professional equipment 
is concerned, you'll get the maximum 
value at the lowest cost if you can take 
the time after being overwhelmed by 
the myriad features provided by space- 
age technology simply to ask the ques- 
tion: "Do 1 really have need for all 
this?" If your answer isn't an unquali- 
fied yes, then you probably don't really 
need it. R-E 
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fact: 

you can choose your 
microphone to enhance 
your sound system. 



Shure makes microphones for every imaginable use. 

Like musical instruments, each different type of Shure microphone has a 

distinctive "sound," or physical characteristic that optimizes it for 

particular applications, voices, or effects. 

Take, for example, the Shure Siv158 and SM59 microphones: 



SM59 SM58 



'*-'-''"far-i 



Mellow, smooth, 
silent... 

The SM59 Is a relatively new. 
dynamic cardioid microphone. Yet 
it is already widely accepted as a 
standard for distinguished studio 
productions. In fact, you'll often 
see it on TV . . . especially on mus- 
ical shows where perfection of 
sound quality is a major considera- 
tion. This revolutionary cardicid 
microphone has an exceptionally 
flat frequency response and neu- 
tral sound that reproduces exactly what it 
hears. It's designed to give good bass 
response when miking at a distance. Re- 
markably rugged — it's built to shrug off 
rough handling. And, it is superb in reject- 
ing mechanical stand noise such as floor 
and desk vibrations because of a unique, 
patented built-in shockmount. It also fea- 
tures a special hum-bucking coil for 
superior noise reduction! 



Some like it essentially flat. 
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FRSXJENCVIhl HERTZ 




Crisp, bright 
"abuse proof" 

Probably the most widely used 
cn-stage, hand-held cardioid 
dynamic microphone. The 
SM58 dynamic microphone is 
preferred for its punch in live 
vocal applications . . . espe- 
cially where ciose-up miking is 
important. It is THE world- 
standard professional stage mi- 
crophone with the distinctive Shure 
upper mid-range presence peak for 
an intelligible, lively sound. World - 
renowned tor its ability to withstand 
the kind of abuse that would destroy 
many other microphones. Designed 
to minimize the boominess you'd ex- 
pect from close miking. Rugged, effi- 
cient spherical windscreen eliminates 
pops. Lightweight (15 ounces!) 
hand-sized. The first choice among 
rock. pop. R & B, country, gospel, 
and jazz vocalists. 
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FREOUetCYH HERTZ 



professional microphones...by 




Shure Brothers Inc., 222 Hailrey Ave,, Evanston, IL 60204, In Canada: A. C. Simmonds & Son Limited 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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Catalog of 
great gift 
ideas 




You'll find the right gift for all the 
electronics buffs on your Christ- 
mas list- from clocks and radios 
to gas-saving car accessories to 
computers^ all in easy-to-build, 
money-saving kits. 
Prices start at under 
$20. 

This year, shop the 
fast, easy way in the 
Heathkit Catalog. 



Heathkif 

If coupon is missing, write 
Heath Co.. Dept. 020-71 2, 
Benton Harbor, Ml 49022. 




Send to: Heath Co., Dept. 020-712, 
Benton Harbor, Ml 49022. 

Send my f nee Heathkit Catalog now. 
I am not currently receiving your catalog. 



Name- 



Address. 



City- 



. State- 



CL-74S 



Zip. 




More information on new books is available. Use the 
Free Information Card inside the back cover 



VIDEOCASSETTE RECORDERS, THE COM- 
PLETE HOME GUIDE, by David Lschenbruch. 
Everest House, 1133 Avenue ol the Americas, 
New York, NY 1003G. 235 pp. 5% X 8V. in. Soft- 
cover $6.95. 

Ttiis carrprehenslve guide tells ycu how and 
where to buy as well as operate a VCR. Written in 
nontechnical language, the book examines the 
history, operating principles and potential Impact 
of VCH's, as well as the legal aspects. Some o( 
the topics covered Include how to shop for a VCR; 
how to install your own system and troubleshoot 
It; VCR accessories; and how to transfer home 
movies, make home tapes and do your own dupli- 
cating. The book contains many illustrations and 
an appendix listing available prerecorded pro- 
grams . 

CIRCLE 91 ON FREE INFORMATION CARD 

MOTOROLA COMMUNICATIONS PARTS & 
DATA HANDBOOK. Motorola Communications 
& Electronics, Inc., 1313 E. Algonquin Rd., 
Schaumburg, IL 60196. 224 pp. SVi X 11 V, in. 
Hardcover $14.95 (plus tas( & shipping charges; 
slightly higher outside U.S.). 
This book provides communications mainte- 



nance and installation technicians with the basic 
data (such as conversion and electronic formulas 
and test-equipment data) needed to service Mo- 
torola products. The book contains three sec- 
tions: The first is a condensation of the elementa- 
ry theory and practices required to modify cir- 
cuits or systems. The second section contains 
parts lists and photographs of certain product 
lines. The third section provides a list of replaca- 
ment components together with a description of 
their applications. 
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CALCULATING WITH BASIC, by Raymond 
Guido. SCELBI Pubfications, P.O. Box 133 PP 
STN, MiHord, CT t)6460. 80 pp. 8V,. X 10% 
Inches. Softcover S7.95. + 75c postage /han- 
dling. 

This book provides routines and programs 
written In BASIC to assist students, engineers 
and hobbyists apply the BASIC computer lan- 
guage to practical problems. It presents typical 
problems in math, finance, statistics, mechanical 
engineering and electronics and provides sug- 
gested solutions. On the lighter side, two games 
continued on page 96 



.^doo^'*^ arkon's 
exclusive line ! 



COLOR VIDEO MODULATOR 

The ultimate APPLE II color modula- 
lor. Provides proper level shrHing \q 
njlean uplhe familiar smearing etfecis 
ot simpler rrK^dulalors. Available at 
Ihs sarnfl price. 
Assembled and lested wilh die cast 

case. %^M 

KH *24.95 




CP/[0-l 

An S-100 system card, wired and 
tested Ihat will outperform the mass 
market systems in versatility, price 
and speed. It tias al) the CPU (3060) 
disc conlro] (1771) and 10 (8255) 
needed tor a disc based CPM sys- 
tem, Interiaces. lo all common B" and 
S^V drives. (Shugart. Memorejt, 
BASF, Siemens, Wang), Atso fea- 
tures ElA RS232 pon [110 10 9&00 
baud], tully vecored irrterrupts 
(TMS&501). on board digital data 
separator, 2K bytes EPROM. 24 fully 
handshaked 10 lines, dual mapped 
10. cassette Interface on boards fully 
buffered S495.Q0 



f\ ^mwAM^^m^ ^^^^ MOTHER BOARD 

fi r mt ^\ IT E KcEusively ARKON s. 1 he A6S1 00 6 

^™ ' Hm^^l ■ gjQ, moiher board, designed for ihe 

■ _2Atfh sysiem builder using modem boards 

Im IT^it where lew slots are required. Provl- 

'*■* ' ^^ sion for semi-aettve terminatiori. 

AJI ARKON kits are COn)pl«te wMh PCH. A6S100 .,.,$24,95 

RS232 to TTL Convener Kil. i 9.95 *^ "'* °' *"•'"■ 

VO-1 Video Modulaior Kil % B,95 

ETI Sound G&iwalor Kil M4.95 



ASC II KEYBOARD KIT 

60 key complete ASCII character sel. 
Hq^hesl commercial quallly key 
swKches. Uses a KH 2376 ST en- 
coder IC. Oulpul compallt^e with 
TTL. Caps kick tor upper case alpha 
characters. Repeal key. Parity and/ 
o: r]alainvertat>le. Positive and nega- 
tive keypressed and Strx3tre signals. 
Requires +5V to +30V at 100mA 
Complele kit all parts S99-95 



SUPER S-100 XFORMER 

Designed by ARKON, tMJilt by HAM- 
MOND. A transformer that frts almost 
alt requi/ements in building a com- 
puter pow«f supply. Transformer no. 
I20't&5 uses standard Tne voltage 
and provides 3 outputs: 
ev al ISA lor -^5V supply. 
28Vci at 4.SA lor ±1SV supply. 
22V at 4.5A for disc drives. 
A unique value ...S49.95 
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Send certified cnef)ue, money order. Cliargex, Master Charge. . . Include 
expiry date, card number and signature. We process only prepaid orders. 
Minimum order S10.00 Add S"* (minimum S2.00) (orsNpping and handling. 
Ontario residents add rsi sales tax. All prices subject to changi. 
OeaJer laquiitss wwcomt. 

409 Queen Street West. Toronto, Ontario Canada. 
M5V2A5. Tel. (416) 868-1315. 
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NOW AVAILABLE! 



WATT WIZARD 

POWER FACTOR CONTROLLER CUTS 
THE COST OF RUNNING ELECTRIC 
APPLIANCES BY AS MUCH AS 
50% - AND YOU CAN EVEN SEE THE 
SAVINGS! 



TM 



For over a year now, in magazines 
and newspapers the world over, there 
have been enttiuaiastic write-ups on a 
remarkabie new device that can cut 
your electric bill while helping the U.S. 
save liuge quantities of tuel. 

"The NASA/Nola power saver," 
wrote a Popular Science senior editor, 
"was developed by Frank Nola at 
NASA's Flight Center in a program 
to reduce power consumption in space- 
craft motors. Nola calls it a PFC — 
power-factor controller, I prefer to call 
it a power saver, however, because 
that's what it does." 



NASA TESTED IT 

According to NASA documents, "The 
device has been tested at Marshall 
Center on over 40 types of motors, 
with power savings ranging up to 60%, 
depending on the loading. The motors 
tested were both single-phase and 
til ree- phase, ranging from Vi H.P. to 5 
H.P. Most motors will show up to 40 — 
50% savings when running lightly load- 
ed or unloaded, and some will show 
5-to-7% savings at rated load." 

NASA's Technical Support Package 
showed that "The Power Factor Con- 
troller applies to induction type electric 
motors — the most commonly used 
type in all major home appliances and 
the most commonly used by Industry," 



HOW IT SAVES POWER 
Popular Electronics explained It this 
way; "AC induction motors character- 
istically run at a nearly constant speed 
that's fixed by power-line frequency 
and independent of load and supply 
voltage. When heavily loaded, the 
motor draws line current that is 
nearly in phase with the applied volt- 
age. ..Under light load conditions, the 
motor develops less torque by allowing 
more lag between the voltage and the 
current. This reduces the power factor 
while leaving the current essentially 
the same in magnitude. 

"To minimize this waste, Nola's 
device monitors the motor's power fac- 
tor and when it detects light load condi- 
tions, it reduces the supply voltage 

The current, now more nearly in phase 
with the voltage, therefore does as 
much useful work as before, but it and 
the voltage are smaller, resulting in a 
net savings of electric power." 



THE SAVINGS CAN ADD UP 

The cost of electric power keeps 
going up. In 1980-81 and beyond you'll 
pay more and more for the privilege of 
running your electric appliances. 

Right now, the typical consumer pays 
about $8 per month to operate a 16.5 
CLi. ft. frost-free freezer. ..$10 to run a 
17.5 cu ft. frost-free refrigerator... and 



National Aeronautics 

and Space Administration 
Patent No. 4,052.648 



about $60 for an air conditioner used 
during summer months. That's what 
you're paying to run just one of these 
appliances per year. 

Nola's power saver can soon pay for 
itself, then start reducing your electric 
bills. Until now, the device has not 
been available — except for industrial 
models priced at $80 or more. 




INTRODUCING THE WATT WIZARD 

Cynex, an American manufacturer of 
electrical and electronic products and a 
prime contractor for the U.S. Army, 
has been licensed by NASA to manu- 
facture Frank Nola's power saver. Cy- 
nex calls it the Watt Wizard. 

The "Watt Wizard" says Ray 
Beauchea, the firm's Marketing 
Director, regulates the voltage fed 
into an induction motor making the 
motors run more efficiently and quieter, 
while lengthening motor life. 




The Watt Wizard ^ealurss a unique, constant 
power saving readout. So you can constantly 
monitor you're energy savings. 

SIMPLE TO USE 

Cynex makes several models of the 
Watt Wizard (all with solid state de- 
sign), including the 110 v. AC plug-in 
model we're offering. It's for single 
phase fractional H.P. motors (less than 
1 H.P.) used in most freezers, refriger- 
ators, fans, swimming pool pumps, 
vacuum cleaners, sewing machines, etc. 

Simply plug the Watt Wizard Into 
any electrical outlet, then plug the ap- 
pliance into the Watt Wizard. There's 
no wiring required. Unlike some com- 
petitor's models (if and when available), 
the appliance does not have to be 
turned on before being plugged into 
the power saver. You can Ifeave the 
appliance — whether on or off — plug- 
ged into the Watt Wizard all the time. 
Or you can move the Watt Wizard to 
various locations. 



OTHER MODELS AVAILABLE 
Air conditioners, washers and dryers 
require wire-in mode!. If you lack 
mechanical skill, you probably need an 
electrician to install it. We also offer it 
in 220 VAC Single or three-phase. 
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EXCLUSIVE ADVANCE FEATURES 

The Watt Wizard also includes two 
more unique features which no compet- 
itor has. It's fused so if you accldently 
overload the device, it won't burn out. 
Just change the fuse, which is availat>le 
at any auto supply store. 

And Watt Wizard features a unique 
LED readout, so you can actually tell, 
at any moment, exactly how much 
power you're saving — 10%, 20%, 
30%, 40% or 50%. This feature is 
available only on the Walt Wizard. 

There's a "power-on" light, too. And 
the Watt Wizard comes with the manu- 
facturers 1 year limited warranty. 



LOW COST — AND A TAX CREDIT 

We're offering the Watt Wizard for 
only S39.95, with immediate delivery. 
Want two? Then its just $37.95 each. 
Or splurge and get three at $34.95 
each. Wire-in models for heavy duty 
motors are $6 more for each unit. Add 
just $2.50 postage/handling for each 
order (not each unit). 

And next year, when you fill out your 
tax return, you can deduct a full 15% 
energy tax credit -for additional savings. 

30-DAY MONEY-BACK GUARANTEE 

Try the Watt Wizard for up to 30 
days. If not completely satisfied, return 
it (insured) for a full refund. 

The sooner you send for the Watt 
Wizard, the more you can save on your 
electric bills. To order, send your check 
or money order to the address below. 
Or charge it to your Visa, MasterCharge, 
American Express, or Carte Blanche 
credit card. If using your charge card, 
you can also order via our toll-free 
phone number: 

800-257-7850 

{In New Jersey, Call: 800-322-8650) 
N.J. residents, add 5% sales tax. 

Or mall your order to: 

^^n IIMTEF!NATIOritAL SALES GROUP 

UhP the imagination peopl^ 



Dept, RE11, Lakewood Plaza 
Lakewood, New Jersey D8701 
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NEW 16K-RAM 
PERSONAL ^oftO 

COMPUTER q)2yy 

(Whdt a smart Christmas ptvsenf) 

SPECIAL FACTORY PRICE!! 

For S299. you get new Interact Model "R" Computer, 16K-RAM, 2K-ROM, 
8080A Microprocessor, color, sound, full 53 keyboard, high speed cassette 
deck, AC adapter, R.F, Modulator, Black Console Case, 90 day parts and 
labor warranty, owners guide, FCC approval, UL LISTED. 

SPECIAL FACTORY PACKAGE PRICE $399. 

(Lists for over $740.00) 

Everything you get for $299. plus: Level II Usere Manual, Level II basic 
program tape, Level II command cards. Level II basic examples book. Two 8 
axis action controllers. 3 program tapes. Diagnostic instruction program 
tape. Diagnostic manual. Service manual. Cassette head alignment tape. 
Schematics and parts list. Money saver service and warranty card, (every- 
thing you need to learn to operate, program and service your computer) 

(15 DAY FREE TRIAL) - Return within 1 5 days complete and undamaged for 
refund of purchase price. Don't miss this sale - order now for Christmas!! 
Send certified check, money order, or personal check to PROTECTO 
Enterprises, Box 502, Franklin Park, ll 60131 (312/382-5244) Add $15 for 
shipping and insurance via United Parcel. Illinois residents add 6% sales 
tax, WE SHIP C.O.D. AND HONOR VISA - MASTER CHARGE ORDERS. 
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Cover Story Kits 



"Build this Audio Power Level iVIeter" 

from 2/80 Radio 
Electronics for 

$42 

"Graphic Equalizer 

for your stereo system" 

from 5/78 Radio Electronics for 




(12 band/channel) 



$100/kit 



$16S custom asssmblad, allow 6CI days dslivsry. 

Clever design and efficient packaging allow us to offer these attractive 
(SOLID unfinistied walnut and brushed aluminum) high performance kits at 
unbeatable prices. Len Feldman reported on our equalizer's performance in 
the May 1978 issue: "excellent signal-to-hum-and-noise readings . . . THD 
measured .005% with a 1kHz input signal , . , Intermodulation distortion 
measured .009% . . , response was flat from 20H2 to 20kHz, witfiin .5dB . . . 
offers graphic equalization capabilities of more expensive commercially built 
units at just a fraction of the cost." 




SYMMETRIC DEPT. R2. 912 KNOBCONE PLACE 
SOUMD LOVELAND, CO 80537 

SYSTEMS Phone Orders; (303) 669-1567 t!lE 



BOOKS 

comimted from page 94 
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are also presented— Space Capture and Hang- 
man. 
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AUDIO AND VIDEO INTERFERENCE CURES, by 
Larry Kahaner. Hayden Book Company, Inc., 50 
Essex Street, Rochelle Park, NJ 07662, 114 pp 
including index. 5% X t'/i in. Softcovar $5.50, 

This book covers all types of noise generators, 
both transmitter (radio stations, TV stations, am- 
ateur radio operators, etc.) and non-transrritter 
(hair dryers, washing machines, electric shavers, 
etc.) and provides inrormation needed to stop the 
interference. Whatever the source of the noise 
may be, you will be given step-by-step instruc- 
tions on how to find the offending source and 
cure the interference. Schematic wiring diagrams 
of filters for all types of receivers and transmitters 
are Included. There are also simple filter designs 
which will eliminate radio and TV interference 
caused by motors, neon lights, etc. And If your 
particular trouble is especially difficult, there is a 
list of outside resources to assist you. 
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32 BASIC PROGRAMS FOR THE COMMODORE 
PET COMPUTER, by Tom Rugg and Phil Feld- 
man. Dilithium Presi, Box 92, Forest Grova, OR 

97118. 267 pp. 57. X 8V. in. Softcover $15.95. 

This book contains a wide variety of PET pro- 
grams, ranging from computer games to mathe- 
matical applications. Programs include a road 
race, dice games, educational Flashcard and 
Vocab programs; plus Blorhythm and Check- 
book. All programs can be run on 8K; some can 
run on 4K. The book also includes a bibliography 
to provide needed background Information. 
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REFLECTOR ANTENNA ANALYSIS AND DE- 
I SIGN, by P. J. Wood. Peter Peregrinus Ltd. (on 
behalf of the institution ot Electrical Engi- 
neers), Southgste House, Stevenage, Herts, 
SGI 1HQ, England. In USA: IN5PEC, 44S Ho«* 
L^ne, Piscataway, NJ 08854. 221 pp + index. 5% 
X 8V. in. Hardcover. S35.00. 

Volume 7 in the lEE Electromagnetic Waves 
Series, this book starts with a review of the geo- 
metrical optics, aperture field integral, induced 
current, plane-wave spectrum, GTD and integral- 
equation theories as applied to reflector anten- 
nas. The vector spherical wave expansion tech- 
nique Is then Introduced as a vehicle for treating 
reflector scattering problems, incorporating mea- 
sured pattern data and carrying out synthesis 
operations. Selected topics follow, more specifi- 
cally oriented towards particular applications. 
They have in common a spherical wave analytic 
base. Topics include the characterization of the 
feed horn, vector representations appropriate to 
calculating polarization response, and a profile- 
synthesis procedure for dual reflector antennas. 
There are many diagrams, and some photos. 
Illustrating each topic: In addition, numerical data 
taken from actual applications is included wher- 
ever feasible. 
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FROM TELEVISION TO HOME COMPUTER: THE 
FUTURE OF CONSUMER ELECTRONICS, Ed- 
ited by Angus Rol»ertson. Btandford Press: dis- 
tributed by Sterling Publishing Co., Inc. 2 Park 
Avenue, New York, NY 10016. 323 pp. including 
index. 5Vi X 8Vi in. Hardcover $19.95. 

Edited by video expert Angus Robertson, this 
book covers the increasingly wide scope of 
today's consumer electronics: large-screen TV, 
VCR's and video discs, amateur and CB radio, 
television and electronic games, video program 
production, home computers, in-car entertain- 
ment, electronic watches and calculators, new 
advances In hi-fi, electronic home protection, 
world-wide cable TV, and further electronic mar- 
vels that are already visible on the horizon. 

There are 300 photographs and drawings and a 
comprehensive glossary, R-E 
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An Extraordinary Offer to introduce you to the benefits of IVIembership in 

ELECTRONICS BOOK CLUB 

of these 24 unique ^ ^ Qfi ^^^ 
electronics books ^ / HLH ALL 
(values to^101-) for only^ 

with a Trial Membership in the 8ook Club that guarantees to 
save you 25% to 75% on a wide selection of electronics books 
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Facts About Club Membership 



Tti$ b itiXfoAuLiarj bDO^ J ai ftiiii ttioice carry pubiishei's retdii 
piiccs Dl up 10 $101.70. Thiy ait ycuts lot only |j.95 for all S 
(plu; po^lafe/iianillini! wilh jour Tnil Memtersliip 

• You will receive the Club Htwt.itEsciitiintlheciiiieni Sdec- 
lions. itiliiiialts. and other books, evety 4 meeks (13i a yeaO 

• II you waul the SEIeclion, do nollimi. it will be sen to you 
aulomalically. If you Ho nol wish lo leceive the Selection, or it you 
waul 10 order one ol the many Allernales offereij. you simply five 
inslruclions on Ihe leply form (and in the enuelnpe) ptmiided 
and lEltirn it to us by Ihe dale specified This date allows you it 
least 10 days in which lo reluin (he (orm II because ni l3(e mail 
delivery, you do nol ha»e l(] days lo make a decision and so 
receive an unwanled Seleclion, you may reluin it at Club ei- 
|)ense 

• To complete youi Ttial Membeiship. you need h4jy only four 
additional monllily Selections a Jllternales duiin^ lite neit.13 
months Yoo may cancel youi Wembecship any time aflet you 
puichase these four looks 

• Alt books — incltjdrnj the Introductory Offer— are lulty letutn- 
able after 10 day^ if you te nol completely satisfied 

*A1I books are offered at low Mem bet pnces. plus a small 
postage and liandling charge 

• Continuing Bonus jl you continue allet this Trial Membeiship. 
you will earn a Dividend Certificate tor every book you purchase 
Ttiree Certificatei plus payment of the nominal sum of ( 1 .99 will 
eniiile you lo a valuable Book Dividend of ynur choice wliich you 
may choose from a lisl presided Members 



May we send yi>ti yourctioite ol but these practtfal 
lime -and- money -savinjt biioks 3S part of an un- 
usual <iffer nf a Trial Membership in Electronics Book 
Club? 

Here are quality hardbound volumes, each espe- 
cially dcsL({ned to help yrai increase your know-how. 
earning power, acid ettjoyment nf electronics. What- 
ever your interest in elect ronirs. you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put lo immediate use and benefii- 

This extraordinary offer is Intended lo prtive lo 
you ihrnujih your own experience- [hat these very 
real advanta}{es can be yf)urs...t]iat it i& possible to 
keep up with the literature published in ynur areas {if 
interest, and lo save substantially while so dninK. .-^s 
pan ol )'our Tnal Membership, you need purchase as 
lew as four books dunng the coming 12 months. Vou 
would probably buy at least this many anyway, with- 
out the substantia! savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon Itxlay. Vqu 
will receive the 6 books of your choice for 10-dav 
inspection, VOU -NEB!) SEND NO MONEV. If 
you're not delighted, return the books within 10 days 
and your Trial .Membership will be cancelled without 
cnsl or oblijjation. 



ELECTRONICS BOOK CLUB 

Blue Ridge Summit, Pa. 17214 

Please open my Trial Membership in ELECTRONICS 
BOOK CLUB and send me the 6 books Dircled below. I 
understand the cost of the books i have selected is 
only $2.95 tor all 6, p!us a small shipping chafge. If 
fiot delighted. I may return the books within 10 days 
and owe nothing, and have my Trial Membership 
cancelled. I agree to purchase at least four addi- 
tional books during the r)ext t2 months after which I 
may cancel my membership at any time. 
SOO 806 861 887 971 1006 1059 1066 

1097 11131119 1136 1146116711681169 
1196 1199 1212 1222 1225 1234 1255 8224 



Name. 



.Phone. 
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ELECTRDMICS BOOK CLUB, Blue Ridfc Sumrrit, Pa. U2U ■ (Valid tot new Members only Foreijtt and Canada add 1S%)R£-nS0 O 
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A/ew high-efficiency photovoltaic soiar panels brings every- 
day applications closer to reality. 

KARL SAVON, SEMICONDUCTOR EDITOR 



WOULDN'T IT BE NICE TO MAKE AN INVEST- 

ment of a few thousand dollars, say as 
part of your mortgage, and then sit back 
and know you had free electricity for 20 
years or so? Tm afraid you can't do it 
today, but the idea may not be too far- 
fetched. Motorola's announcement of rel- 
atively high-efficiency solar panels in 1 0-, 
20- and 40- watt sizes, although specifical- 
ly aimed at a different market, brings 
such possibilities to mind. 

The 40- watt unit is a matrix of 33, 4 X 
4-inch square solar cells that account for 
almost 85% of the total 13.2-inch by 
47.2-inch surface area. Equivalent round 
wafer designs use only 69% of the total 
available area. The type-304 stainless 
framed panels are 1 .5 inches thick. Great 
emphasis was obviously placed on module 




FULU CELL 
1.2S W Typ 



life — localized solar-cell failures do not 
significantly affect panel performance. 
Redundant interconnects and across-the- 
cell contacts keep the power flowing even 
when cracked cells break current paths. 

The MSP43A40 has three rows of ! 1 
cells that are wired in series to give a 
useful output-voltage level. At 28 °C cell 
temperature, the open-circuit charging 
voltage is 19,5 volts. In typical silicon 
fashion, the voltage drops about 2 milli- 
volis per cell for each degree of tempera- 
ture rise. The output voltage is reduced to 
16.4 volts at a 65 °C cell temperature. 
The nominal 40-watt rating is specified at 
a 28 °C cell temperature, and the power 
rating drops off to 27. 1 watts at 65°C. 

The Motorola solar modules are cover- 
ed with a tempered Soiatex 0,125-inch 
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cover glass; they're encapsulated with po- 
lyvinyl butyral, backed with aluminizcd 
Tedlar {polyvinyl fluoride) and are edge- 
sealed with butyl rubber. The frame has a 
insulation resistance of 1600 volts AC 
minimum. 

The solar modules are designed to 
operate at ambient temperatures from 
-40°C to -f-60°C. They will withstand 
constant wind velocities of 100 mph and 
gusts to 125 mph. 

The MSP13AI0 10-watt module uses 
quarter-size cells and the MSP23A20 20- 
watt module uses half-size cells as shown 
in Fig. 1 . All three modules use 33 
series-connected cells to generate the 
same open-circuit voltage. 

Suggested applications for the square- 
cell soiar modules include village power 
supplies, remote communications equip- 
ment, and offshore and forestry equip- 
ment. Clearly, those applications have 
been selected where their special nature 
justifies the presently high solar-module 
prices. 

The large-quantity price of the 40-watt 
module is S476, or $1 1.90 per watt. If we 
assume that the cells work for 12 hours a 
day at their full output, and that a kilo- 
watt-hour costs 6 cents, it would take 
about 200,000 hours or 45 years to pay 
for the system — if it lasted that long. 
However, considering the present low- 
volume production and the still-improv- 
ing technology, the future outlook for 
such a home-energy system is far from 
unimaginable. 

The advantages of electric energy with 
clean, inverter- based, electronic-control 
systems, adds to the desirability of a 
solar-cell system. Such a system is not 
subject to leaks, nor to the antifreeze and 
overheating problems of the currently 
available hot water solar panels. 

The three modules are available from 
stock and in hundred-quantities are 
priced at $199, $298, and $476 each, 
which converts to S19.90, $14.90, and 
$11.90 per watt, respectively. For more 
information, write to: Motorola Semicon- 
ductor Products Inc, P,0, Box 20912, 
Phoenix, AZ 85036. 

Universal display driver 

This is the age of the digital display. It 
is used in clocks, radios, temperature 
indicators, games, test equipment, and 
automotive products. Rapid drops in the 
cost of displays accounts for their popu- 
larity, and has caused a similar exponen- 
tially growing demand for display drivers. 



American Microsystems' S2809 Univer- 
sal Display Driver IC has 32 static, high- 
current outputs that can directly drive 
LED, LCD, and vacuum-fluorescent dis- 
plays. The !C can source I milliamp at 
Vss, 4 milliamps at 1 volt below Vgs, and 9 
milliamps at 3 volts below Vsj. When 
used to drive four non-multiplexed 7-seg- 
mem display digits, four outputs remain 
for single-element indicators. 

The 40-pin AMI S2809 uses a serial- 
input format to load 32 bits of informa- 
tion through a shift register. The PMOS 
design includes circuitry thai makes it 
possible to cascade two or more units to 
expand output capability. On-chip capac- 
itors have been included to suppress RF 
interference generated by the clock and 
by other switching signals. Input logic 
signals can have either positive or nega- 
tive sense, and are accommodated by 
using EXCLUSIVE OR gates on the par- 
allel outputs to invert all 32 output sig- 
nals when the invert control input is 
switched high. While data is being 
clocked in, the outputs are held at the 
same logic level as the invert- control 
input. The clock input must be high for at 
least 3 microseconds and low for 6.5 
microseconds. Data is loaded when the 
chip-select input goes high. 

The blanking-input pin can be used to 
control display brightness. If the pin is 
driven by a variable duty-cycle oscillator, 
the input vvaveform determines the out- 
put on-olT ratio and the resulting average 
display intensity. The suggested circuit 
shown in Fig. 2 is an astable oscillator 
that feeds a peak-detector circuit with 
variable discharge-time control. If the 
discharge-time constant is relatively long. 
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the voltage (V,) on the blanking pin never 
falls below the trigger threshold and full 
brightness is maintained. As the control's 
resistance is decreased, the voltage falls 
more rapidly and reaches the turn-olf 
threshold, turning the output display off 
periodically and thus lowering the aver- 
age display brightness. 

The output drivers can drive a LED 
anode as shown in Fig. 3 by direct drive; 
the current is limited by the resistor in 
series with the LED. Since the output 
devices have unsym metrical current capa- 
bility, the cathode of a LED is driven by 
biasing the diode normally on with a 
series resistor as shown in Fig. 4. The 
upper, higher-current output device 



drives the cathode high, cutting off the 
LED. In effect, the positive output cur- 
rent from the display driver takes over the 
current normally supplied to the series 
resistor through the LED. This configu- 
ration requires higher total circuit power 
since current is always flowing in the 
resistor, whether the display is on or off. 
For vacuum-fluorescent and liquid-crys- 
tal display drive, the display segment is 
driven directly from the output. The 
LCD backplane is returned to the invert 
signal which provides the AC drive neces- 
sary for liquid crystal displays. 

For more information, you can write 
to: AMI, 3800 Homestead Road, Santa 
Clara, CA 95051. R-E 
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ADMNCE IS PROUD TO INTRODUCE the 

Line of High Quality Digital Multimeters 
Featuring The New 130 Hand-Held DMM 



KEITH LEY 



Take a look at Keithley's new Model 130 measurement 
problem-solver. 

Easy to use 

• Two rotary switches instead of eight pushbuttons 

• Large, easy to read 1 .8cm {.6"} LCD digits— larger and sharper 
than competitors' 

Rugged 

• High- impact ABS plastic case 

• Shock-mounted LCD 

• Tough polycarbonate plastic window and 
front panel 

Performance Plus 

• Convenient size and weight— only 1 oz. 
{7.0"x3.1"x1.5") 

• 200 hour battery life 

• Low battery annunciator 

• Easy to maintain— all components on one 
board 

• One-year guarantee on specifications 

• Only one calibration adjustment, only once 

• 25 Ranges and five functions: DC volts, 
AC volts, DC amps, ohms 

• IOOmV, ^|J.A, 0.1 fi sensitivity 

• 1000VDC,750VAC, 10Aand20Mfiupper 
range limits 




$109 

Cass 1 10.00 
Shipping (3.00 
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SPECIFICATIONS 

DC VOLTAGE 
AC VOLTAGE 
DC CURRENT 
AC CURRENT 
RESISTANCE 



RAKOE 



200mv, 2V, 20V, 200V, 1 OOOV 
200mV, 2V, 20V, 200V, 750V 
2mA, 20mA, 20QmA, 2000mA. 10A 
2mA, 20mA, 200mA, 2000mA, 10A 
200n, 2k[l, 20ktl, 200kn, 20Mn 



ACCURACY 

.5% 

1% 

2% 
3% 

.5% 
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Multimeters 



Repeatable Quality at Unrepeatable Prices! 

Take advantage of this super special offer of 
professional quality DMMs. 




PDM35 



$39. 



95 



Hand- held 3V4 digit LED Multimeter 

1% basic DCV Accuracy 

16 ranges: DC /AC Volts, DC Current, Ohms. 

Resolution ImV / 0.1 nA / lohm 

Ranges to 1000V / lOOmA / TOM 

Battery operated (PP3) or AC Adaptor 

Complete with test leads and carrying pouch 



DM235 



Bench/ Portable S'/i digit LED Multimeter 

0.5% basic DCV Accuracy 

21 ranges: DC and AC Volts and Current, Ohms 

Resolution ImV / I^jA / lohm 

Ranges to 1000V / 1A / 20M 

Battery operated (4 'C cells) or AC Adaptor 

Compiete with test leads 



$69. 
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\ $99. 
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Bench/ Portable 3K digit LED Multimeter 

0.1% basic DCV Accuracy 

34 ranges: DC and AC Volts and Current, Ohms 

Resolution 100(jV / InA / O.lohms 

Ranges to 1200V / 10A / 20M 

Battery operated (4 'C ceils) or AC Adaptor 

Compiete with test leads 
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DM450 



Bench/ Portable 4!'3 digit LED Multimeter 

0.05% basic DCV Accuracy 

34 ranges: DC and AC Voits and Current, Ohms 

Resoiution lOtiV / O.lnA / 0.01 ohms 

Ranges to 1200V / 10A / 20M 

Battery operated (4 'C celis) or AC Adaptor 

Complete with test ieads 



$129. 
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please send me 

PDM35 Hand-held DMM @ *39.95 each : $ 

DM235 Bench? Portable DMM @ $69.95 each : $ 

DM350 Bench/ Portable DMM @ $99.95 each : $ 

DM450 Bench/ Portable DMM @ $129.95 each : $ , 

AC Adaptor for PDM35 @ $4.95 each : $ 

AC Adaptor for DM235 @ $4.95 each : $ 

AC Adaptor for DM350 @ $4.95 each ; $ 

AC Adaptor for DM450 @ $4.95 each : $ 

Shipping/Handiing at singie rate per order : $ 

New Jersey residents add appropriate Sales tax: $ 

TOTAL : $ 




I enclose 

nCheck []Money Order DMaster Charge HVisa 
(Aliow 2 - 3 weeks ciearance time for personal checks) 

Credit Card No Exp. Date 

NAME ^ 



5.00* 



STREET , 
CITY _ 



STATE 



ZIP 



SEND TO: 



•Continental USA only N.J. neiidants and other inqiiirioi cbII; (201) 790-3141 



NJS Technology Inc. 

P.O. Box 8247 

Haledon 

New Jersey 

07538 Call Toll Fre«: e(»-S26-5311 (Order* Only) 
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Here are several hints from our mailbag. Maybe one of them 
will help you on your next "tough dog. " 

JACK DARR, SERVICE EDITOR 



EVERY so OFTEN I WIND UP WITH A GROUP 
of short items, none of them long enough 
lo make a whole column, but important 
enough to be passed along. So, i\e com- 
bined several of those items into this col- 
umn. 

The first is inspired by far too many 
letters saying, "I put in a new horizontal 
output transistor, turned it on and the 
new one blew!" (The following is a re-run 
of at least two previous columns, plus a 
couple of "memory-jogger-s".) So, when 
you find one of the big transistors blown 
out, especially the horizontal output, and 
replace it, don't slap the full line voltage 
on the set immediately. The odds are too 
great that the new one will go the same 
way. 

Put a current- meter in series with the 
DC supply, in place of the fuse that 
should have blown, and/or a DC voltme- 
ter on the B-l- output as shown in Fig. 1. 
Now, plug the set into a variable- voltage 
line transformer, and bring the line up 
very slowly. Watch the current. If you see 
almost the normal rated current, and the 
line is only about 50%, look out! 

Start looking for the overload. Check 
all the low-voitage power supplies taken 
from the flyback; the yoke; the high-volt- 
age tripler (if used) and any and all loads 



on this stage. A suitable variable voltage- 
line transformer costs about the same as 
one of those big power transistors! !f you 
save only one of them, the transformer is 
a freebie. 

Fast-recovery diodes 

The second item deals with an unusual 
problem we recently ran into. This ap- 
peared in an SCR-type flyback circuit, 
such as RCA's, The commutating diode 
across the SCR was bad. It was replaced 
with a good fast-recovery diode, and the 
new diode blew out in a very short time! 
After quite a bit of head-scratching, and a 
couple of phone calls, we finally found 
one that would work. That is a new spe- 
cial RCA power-switching diode; the part 
number is 142569. It will hold up in this 
application. 

The 142569 diode will work across 
either the trace or retrace SCR. Frankly, 
we have not been able to find out why a 
stock fast-recovery diode blew out so fast, 
though its ratings were ample. That one 
will do the job. Make a note of the num- 
ber and put it up over your bench. 

Admiral parts 

We get quite a few letters asking about 
parts for Admiral TV sets, since they 
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closed up shop. We finally found out: 
They still have a parts depot, with a 
WATS line. The number is 1-800-447- 
8361. Be sure you have the correct Admi- 
ral part number, chassis number, and all 
other data needed at hand. 

Vacuum tubes. 

After printing a question from a reader 
needing an old-type vacuum tube, 1 got 
lots of letters from readers who had some, 
as well as some useful addresses. For the 
older tube types, try these companies: 

Richardson Electronics, Ltd., 3030 
North River Road, Franklin Park, IL 
60131. They, too, have a WATS line: 1- 
800-323-6860. (Thanks to George J. Fal- 
kenbach for this one) 

John L. Groezinger sends in this one: 
Thor Electronics Corp. 321 Pennsylvania 
Ave, P.O. Box 7070, Linden, NJ 07036. 
Phone numbers: NY Area, (212) 239- 
4510; NJ Area, (201) 486-3300. All oth- 
ers, 1-800-526-4052. 

Doug Stevens of Hawaii, and several 
others, sent in this one, which surprised 
me a bit: Fair Radio Sales, Inc., 1016 
East Eureka, P.O. Box 1 105, Lima, OH 
45802. This company deals in surplus 
radio and electronic equipment, but it 
turns out that they have quite a stock of 
the older tubes, at some very good 
prices. 

Finally, although there were a few oth- 
ers, Edward J. Modie, 141 West Main St. 
Barnesville, OH 43713 says that he has a 
few RCA/Sylvania type 75 tubes, if any- 
one needs them. 

Toshiba vacuum tubes 

This is another re-run; it originally 
came up some time ago. A friend in Cali- 
fornia found the answer and told me. 
Problem is very short life of 23JS6 tubes 
used in Toshiba Chassis TAC-6410. The 
cure is using a 23JS6 tube manufactured 
by Toshiba. In this and similar chassis, 
the tube is subjected to a tremendous 
heater-to-cathode voltage. The US types 
will not withstand it, although they work 
perfectly well in all other sets, and are 
within spec! The Toshiba tubes are built 
with a very high heater-to-cathode break- 
down voltage. Company address is: To- 
shiba America, Inc., 280 Park Ave, New 
York, NY 10017. If you can't locate the z 
nearest Toshiba distributor, they can tell § 
you where it is. S 

Here's a clarification of a statement tn 
made in this column, some time ago, 3J 
about using the scope to check filter ^ 
capacitors by looking for signs of hash on § 
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the terminals. Reader wanted to know 
where his vertical gain should be set on 
the scope, in general, as high as possible, 
so that you'll catch even the smallest 
pulse or glitch on the B+. 

However, some of the newer scopes are 
so dang sensitive that you see all kinds of 
stuff on the pattern even on good capaci- 
tors. That can be due to stray pickup, or 
even to having the probe ground on the 
wrong point (or leaving it off, which is 
one of my pet goofs!) I suppose that a 
good medium setting would be at a point 
that gives you almost full-screen when 
you are reading the ripple on the input 
filter; somewhere around 2-3 volts for full 
screen deflection. That should be sensi- 
tive enough lo pick up anything that can 
cause troubles. 

That's about it for this time. I hope 
that some of those items will be of at least 
a little help, and good luck. R-E 



service 
questions 

BAD FLYBACK 

The question was about excess current 
and the horizontal output transistor blow- 



ing in an RCA CTC-97. 1 suggested some 
checks to sec that other things were OK. 
Reply was: "We found the answer and it 
was what you said! The new integraled- 
type flyback was bad. New one and new 
output transistor and it worked. 
Thanks!" 

Thanks to J.T. Durland of Elk City, 
OK, for that one. 

PICTURE TUBE GOES OUT 
Here's a cutiel In this Motorola Quasar 
T938-A 16-1, the heeler ol ttte picture tube 
will light dimly in the ofp position. Turn 
the awitcli on, and the heater goes out! 
I've tried to trace out things on the 
switch, but I get tost. Sams shows 6 wires 
to T800 (Heater transformer) and the one 
in here has only four. I'm loatf Can you 
help—B.H., Modesto, CA. 

I hope so! Quasar's CTV-8 manual 
shows the 4-lead transformer, which is 
T801 here (T800 in the Sams; different 
run, or something). That transformer 
does only one thing: In the off position, it 
feeds a low AC voltage to the heater of 
the picture tube for instant-on operation. 
The on/off switch has an SPOT switch in 
the secondary of this transformer. That 
switches the heater from the yellow lead 
of T801 over to pins 19 (common) and 
20, on the JA panel. In normal operation, 
those are the picture-tube heater supply, 
derived from the flyback. 

The brown lead from the heater goes to 




the slider of the switch, the bltic lead to 
pin 20 (hot). Check those. 

HOT RESISTOR 

Here's one 1 ran into in a Magnavox 
T991. If Q6 on the regulator board runs 
too hot and eventually self-destructs, 
check the waveform on the collector. 
Although that isn't shown in the service 
data, and should be, it's a square 150-volt 
P-P pulse about 20 microseconds in dura- 
tion. If that pulse is distorted in any way, 
check the mating pins 1 1 - 1 2 on the moth- 
er board for possible bad solder joints. 
That prevents the full feedback pulse 
from TIOl getting to where it must be to 
develop the proper bias on Q6. Must be a 
clean square pulse or it won't do! 

(Thanks very much to John Gorman, 
of South Plainfield, NJ. I've run into a 
few similar cases, but not many. Problem 
is due to incorrect pulses on regulator 
stages, letting them go "out of control." 
One had the opposite symptom. The 
pulse was a squarewave, but should have 
been a sharp spike! Bad capacitors in dif- 
ferentiating circuit caused it. That wave- 
form was not shown in the service data 
either!) 

SHORT-LIVED BOOST CAPACITOR 
First there was smoke, then narrow 
raster and finally no raster at all. Boost 
capacitor C1 11 was burned beyond rec- 
ognition. New capacitor and replaced 
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Oscilloscopes 



2 YEAR WARRANTY 

Probes included on all scopes 
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20 MHz, TRIGGERED 

■ Single uace. aulomalsc ta^Egg^r fw 
Highly statrie, bright display. 

■ 17 SnSec rue inrie. ■ iOinV/cm lo 
£OV''cm Vertical Sensnivicy, n steps. 



20 MKz, DUAL TRACE 

■ Add. subtract mocles on CH-i &. Chf2 

facililate easy cti&ckotit (Of simultaneous 

pulsus. Signal leveEs, distnrtion & notse 

cancelling. 



30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 

■ BuiH in variable delay circuiEry — 
ijiSee to 5 Sec, ■ smVi'Div. Veriicas 
SensilivjUy. 




35 MHi, 

FIXED DELAY, DUAL TRACE 

■ Dual irace. 35 MHz ban<^dlh. 

■ 5rnV/cm Veinical Sensitivity." 1D.0 ns 



COLOR BAR GENERATORS, BRIDGES, TESTERS, 



NTSC Color Bar Pattern 
Generator 



Model 
LCG- 
396 



IJ*.11»C 






Completely Portable, Battery 
Operated TV Color Analyzer 



Model 
LCG- 
397 







Transistorized LCR Bridge 

— ;\ Model 

LCR- 

740 



- tl^rtrSi" Wlf4*l'ei9l 
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FM Multiplex Stereo 
Generator^ 



Model !*■ (31 



alH JiTin<]ir[j C c«<^tiV««(h 




s 



Order with Confidence and get the Fordham Advanta ge! 

our prices TOLL FREE 

(800)645-9518 

.^ / in N.Y. stale call (516) 752-t»S0 




855Conklin St. Farmingdale, N.Y. 11735 



» Master Charge 

■ BankAmericard 

■ VISA ■ COD 

1 ■ Money Order 

■ Check 
COD'S extra 
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weak output tube. Ran two days in »hop 
and two weeks in tha tiomo. Came back, 
Ctll burned up again! Tell me wltat tfte 
obvious aotution is! — B.A., Lindentturet, 
NY. 

From the length of time the set did 
work well, it seems to me that the 
replacement capacitor must have been 
defective. Two things could have made 
this happen — one would be excessive 
pulse-voltage from the flyback. That 
would have shown up as high boost volt- 
ages, high voltage sweep, and so on. So, 
we don't have much left except for a bad 
capacitor. 

Be sure you use a type that will with- 
stand high RF curretits. Polycarbonate 
dielectric and others. That capacitor gets 
quite a high pulse voltage, and from the 
symptoms, it suffered a gradual heating 
until it broke down. The original is rated 
for 6 kV. Be sure your new one has at 
least that much rating, 

QUICK AND DIRTY FIX FOR 
ARCING 

J.S. Belcher of Greenup, KY, sends 
along this hint for arcing between the 
grounding spring and bell of a CRT. He 
says it's a quick and dirty fix but it works! 
Just push a wad of aJuminum foil be- 
tween the ground strap and the dag coat- 
ing of the tube. J.S. says he wrapped up a 
small plastic bag with the foil to give it 
more "spring," and it worked. 

Thank you sir; suggestions are always 
welcome. 

NO-COLOR PROBLEM 

Thanks for the help on the RCA CTC- 
27X with the no-color problem. I finally 
located a 3. 16 megohm resistor in the col- 
lector of the ACC transistor that was 
open. That caused the ACC stage to kill 
the color. Couldn't find that odd value, 
and it was a 1 % type, so I used a 3.0 Meg 
and 160K in series, and it worked. It's 
R172 and it's among quite a bag of 
worms in that circuit! Had to take it all 
apart before I caught the open one. 

Thanks to W. J. McLain of Phoenix, 
AZ, for the feedback. (That was a 
goodie!) 

GRID DRIVE FLATTENING 
Thia Motorata-Quaaar TS929 chassis 
was working only fairly well. The 6LFS 
horizontal'Output tube was drawing over 
350 mA. Boost voltage is quite low, and so 
on. The drive waveform looks odd, but 
I've noticed that lot of them do. Any 
ideas?--A.O., Adel, lA. 

I told him to do the standard things. 
He replied: "I kept checking things and 
finally got it. For one thing, the drive 
waveform on the 6LF6 grid didn't look 
right. New tube did not help." (That was 
one of the stock tests, for possible grid 
emission in 6LF6, that I suggested.) "Got 
over into the horizontal oscillator stage. 
Voltages there off enough to be suspi- 
cious. 



EQUIPMENT REPORTS 

continued from page 44 



ing system problems or in planning your own 
modifications. 

The Elf U includes 256 bytes of memory; 
enough for clcmcnlary programming exer- 
cises. Using the 1802's DMA (Direct Memory 
.4ccess) facility starts program loading at 
address 0000 with a minimum of hardware. 

If you want greater convenience an addition- 
al J39.95 buys the Giant board module that 
includes a ROM -based monitor. That monitor 
lets you examine and change any section of 
memory; you are no longer confined to starting 
at address 0. it also gives you an 8-bit input 
and an 8-bit output port to control external 
circuitry, a serial input/output port for con- 
nection to a printer or terminal, and a tape 
recorder interface to be used for saving and 
loading programs. 

Netronics has a catalogue of expansion 
Items, Including & color and music board, a 
light pen, a prototyping board, 4K memory 
boards, and an ASCII keyboard and compan- 
ion video- display board. Available software 
includes a disassembler, and the Elfbug moni- 
tor that lets you insert breakpoints into a 
machine language program. A cassette text 
editor is available to prepare mnemonic assem- 
bly language source programs that can be pro- 
cessed by the cassette assembler to produce 
executable machine code. Also available is a 
fiiQ BASIC interpreter. 

While the Eifl! is an excellent and inexpen- 
sive way to learn about the 1 802 microproces- 
sor, and processors In general, at their most 
fundamental level, other alternatives should be 
explored before beginning a large systems 
expansion. 

Addi tonal information is available from Ne- 
tronics Research and Development Ltd., 333 
Litchfield Rd., New Milford. CT 06776. H-E 



"Resistors, etc. checked out OK. I 
tried a new 6BL8 oscillator tube. Volt- 
ages much closer to normal. Looked over 
at cathode-current monitor and it was 
down to normal 225 mA! DC voltages all 
back up to the right value! I didn't try a 
new 6BL8 earlier because it was almost 
new; I'd put it in only about 90 days 
ago!" 

That is indeed a valuable hint. This is 
the first time that I've heard of a drive- 
flattening problem caused by the oscilla- 
tor tube! There have been many cases like 
that, but till now, they've all been due to 
grid emission in the horizontal-output 
tube. 

ODD RASTER 

In this Philco black-and-white set, I 
needed a new deflection yoke — 76- 
141 70-1, or Thordarson Y-94, Put one of 
those in and got an odd raster, with about 
two inches of black on both sides. Check- 
ed everything else. No luck. Here's the 
answer. The magnets glued to the sides of 
the yoke were installed so the polarity was 
backwards. They opposed the sweep and 
distorted it! Taking both of them off 
cured the problem. 

Thanks to John Conti, of Texas City, 
TX, for that oddball case. R-E 



Get A GNOME 

the original micro-synthesizer 

Evety day mora people diecover that PAlA'a 
GNOME is the moat versatile, cost effective 
special effects device un the market today. 

John Simonlon's limc-proven design 
provides two envelope generators, VCA, VCO 
and VCF in a low ccst. easy to use package. 
U»e alone with it's built in ribbon controller or 
modify to use with {jniitu-, electronic piano, 
poly tonic keyboards, etc. 

The perfect introduction to electronic music 
and best of all. the Gnome is only $59,95 in 
easy to sssembie kit form, is it any wonder 
why we've sold thousands? 




r I Send tiNOMt; MICRO- SYNTHESIZER Kit? 

(S59,95 pluB S2.00 pontage! 
[ 1 GNOME MICRO-SYNTHESIZER 

IFuUy Assembled) $100.00 plus $2 postage 
I I Send FREE CATALOG 
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LEARN 

MICROPROCESSING 

on your own computer! 
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You L«arn How To^ 

•Design t cod« mw-:}- 
proc»»r sallwiiie 

• Use logic A Bxt 
ManipuLatian Technji^uH 

• EntEi £cxe<:ult(Mtigiarn:ii 
onycur own comp^iflE 

•Undtrsiiam Micraprgces»i 

Archiitciu) & A Suppon 

Cfups 
•Ci3niiiil ^ograrnmabjie 

inpuw^hilfKir Parti 

• Implement Real-Tirne rnlereupi Handhpg & Dita rranslei 
•[te^Kgn •fii\i\ own mip scon^tittr 

You Will Receive: 

■ AfuiiyTesred iind asstniEKcflBDG&tiMfrKQrnputEr ttiin IKRAU IK 
EPflOH ant] SK PROM Mfmur^ ftcigramnuble li'O KeytJPainl XlnA. CPU 
Card, Display jn£ Opetjiiiii.g Syslcm M pin e^c cwfctpr t&?\ M 
conriguiKl EQ any bus scructuriE, ar« on CPU Card i^t Custtim wne- 
Atap diag;^ or usei ttrljned inbert4£? circi»Er>. complctEly upanmie 

■ Compi*(e Siso-By-Sstfl insnucnan Wirsual 

■ Cainpi«lt Vvt\t Manual vnm pri3gi'iimi& includoj 

■3^ page 6Ce^ CookDOOii laktt yau ircm Pane maa^xmsot 
cHtcfpts to actual pe&ign or an 9QI3M McrocompuM 

a 344 pasB 9Q9Q 1 0085 SullMare CkBShgin BtKA 1 «>l:n oirti 19) uecut^tilt 
uragiam examples pkcs adaiM eidJiiination of all 'iM biiiiucbon^ 
and typical a£$«fnDly Mngiuge pirogram im lew A06£ti£Cl66 
i^roproctut! 



I II noi rordpiElslif H.:i5l»sti you may leturn 
1 ive prod uci wiihtn 30 ajy,s for a Tiiii r eiuid 

BATED BEST VALUE BY mSWUQTOnS 



CALL TOLL-FREE 



REDMOND, VUK 



^'" 1 -800-426-6254 J' SIfe 

YES I want to stait iMfnjng Micro pioces^grs FlEiase rgjTi me 
SOaa MT MicriiprQcinDr Tnining Unit i( S29g^ pFus S3 QC P&H 



NAME 


DVIS^DMSTG 


ADDfieSS 


CITY 


ST, ZIP 


CARD NO. 


EXP. DATE 


SICMATUflE 
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s^iiz 

LCD Digital 
IVIuitimeter 



l*Z W 0.747 

TECH DMM 




Model WD-747 



Large 3V2 digit 0.5' LCD readout. 
Side switcfies for easy one-hand 
use. 

Accuracy better than 0.8% DCV. 
Resolution down to 1 0O^tV, 1 00/aA 
DC, 0.1!i. 

Only DMM with built-in socket for 
transistor hpE testing. 
lOMfi input impedance, 10 amp 
DC range, 

Auto zero polarity. Full overload- 
protection. 

All functions color coded. 
Rugged orange-colored ABS 
plastic case. 

Complete with battery, deluxe test 
probes and spare fuse. 



Power Supplies 

WP-29 Monitor Isotap 




iS 



• Supply line: 105 to 130V, 48 to 500Hz • Isolated output: to 
1 50V 48 to 500 Hz • Leakage: Less tfian 0.1 m A • Power rating 
(resistive load): 4C»0VA • Meter: Taut band 3Vj' -2?;a • See: 
3^" X ay*' X 8%' • Weigtit: AAW lb, • Comes with output cable, 

WP-708 Triple Output 




Two 0-20 VDC supplies, 0-2A full load. May be used in series 
to provide 0-40 VDC, 0-2A , One 5 VOC (0.4A lull load) fixed 
supply. Two digital voltmeters 0-99.9 VDC with separate inputs 
onttie front panel. 



s 



Order with Confidence and get the Fordham Advanta gel 

Call for -r*^^i ■ mrr 

ouLpricesTOLL FRCC 

(800)645-9518 

I* ' inMY Slale call 15161 75^-D0.50 




in N.Y Slale cail (516) 752-0050 



855Conklin St, Farmingdale, N.Y, 11735 




■ Master Ctiarge 

■ BankAmericard 

■ VISA ■ COD 
• Money Order 

■ Ctieck 
COD'S extra 



1 I 
1 ( 



s 
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LEARN ELECTRONICS THE EASY WAY! 
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Unique, low-cost, home-study 
course prepares you for the 
electronic 80'sl 

Here's What You LearnI 

Value-packed course teaches you Ihe fundamentals of AC and DC electricity and 
power supplies, circuits and circuit assembly, amplitiers and oscillators, digital 
electronics and integrated cirtuils... plus you learn to solder, read schematics, 
read resistor color codes, know all tfie latest coinponents, design circuit bcsrds, 
use engineering Protoboards. assemble electronic projects and kitsi It's a 
bonanza of everything you always wanted to Yntm at att unhearif ot lovvprice you 
can't afford to pass up! 

Here's What You Get! 

No other comparably priced home study course offers so much tor so tittle I This 
amazing course, taugttt in U,S, Government, CETA-sponsored classrooms, 
includes 23D electronic components, which you use to perform 2D exciting, 
instructive training activities. In addition, you build six permanent projects, 
including highly useful 3-5tage AC-DC power supply, LED blinker, component 
substitution board, audio amplifier, audible continuity tester and logic probe for 
use in digital electronics. All activities and projects are fully documented in four 
concise, eesy-to-resd, step-by-step activity manuals, Coutse-work is presented 
in four, thoroughly illustrated lesson manuals. 

Moneyback Guarantee! 

To prove to you there is no better value in electronics education anywhere we are 
offering you an uncandilional, money-back guarantee! II you are not tully 
satisfied after examining your PPl^ Basic Electronics Course tor ten days, just 
ship it back to us and we will refund your money, less only shipping charges. 

How The Course Works 

PPG's Basic Electronics Course is designed for home study. You learn step-by- 
step at your own pace. You read the lessons, do the activities, take the self-test 
quiziES provided. Then, if you need help, you contact PPG for assistance. Our 
training counselors will respond promptly and courteously with complete 
answers to your questions. Ynu learn electronics the easy wayl 

Free Tool Offer 

Vou've always wanted to know more about electronics. Well now's your chance 




rw^ 







Complete course only $ 1 69.951 

tc do so without signing up fpr a costly, long-range program. This proven metliod 
covers it all from basic electiicity to digital electronics and there's an excellent 
chance it will quality for employer reimbursement where you work. Join the more 
than 50,001] students, hobbyists and technicians who yearly enjoy PPG 
electronic kits and courses. Place youi order before October 31, 1930 and 
receive FREE needlenose pliers and dikes as a bonus. 

To Order your PPQ Basic El&clranics Course, send ctieck or money order tor ooly 
S 169 95 plus $5.00 shiifiptng charges; OR ii you wsni to lake sdvsntage at our spei:tal 
lO-payment. Pay-As-You-Leam program, sencf onty S2I BO to receive your first iiackei ot 
materials. 

' Name 



I Address , 
, City 



, State. 



-2IP= 



ViSA anit Master Chergs iccepteti. California fas/ifstJts add 6% safes tax. 

Electronics Co., Inc. 

14663 Lanark St, • Van Nuys, CA 91402 
(213) 988-3525 
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This chip 
changed 
your 
life. 




^ This book 
tells you 
^how. 
And why. 



Understanding Microprocessors. 

From the Tfexas Instruments 

Learning Center. 288 pages. S4.95. 

Leam quickly and easily about the explosive impact microproeessol^s have 
had on electi'onics technology. 

How the "miracle chip" works to make those things you use everyday — 
calculators, appliances, microwave ovens, stereos, tv, automobiles — even 
toys and games — do the remarkable things they do. 

Undei^tanding Microprocessors is the latest addition to the Ifexas Instru- 
ments Understanding Series? All TI Underetanding Series books ai'e 
ideal for those who want to leam about today's technology — without 
ha%ing to devote years to the study. 

Written in bright, cleai*. down-to-earth language, and fully illustrated, 
you'll find these books to be invaluable tools for your personal entiy into the 
mici-oelectronics revolution. See coupon for all details, 

© 19S0 Texas Inslrumtnts tncoipo rated 



G LCWB1E1 Basic Electricity and DC Glreuils 
1026 pages. Building blocks for a thofougfi work- 
ing knowledge of DC circuits. 

D LCB3351 Understanding Solld-State Electronics 

' 270 pages — New 3rd edition. IndivldualiieiJ ap- 
proach for learning microeledtronlc basics. 

D LCB3311 Understanding Digital Erectrenics 

265 pages. Tiie springboard tor a look irrto tfie 
fascinating world of today's electronic logic de- 
vices, circuits and systems. 

D LCB4023 Understand ins Microprocessors 

288 panes. For tiie newcomer to microproces- 
sors What tiiey are. what they do and how they 

work. 

D LCB33Z1 Understanding I^atculatOf Mttii 
224 pages. Unlocks the real power of your 
handheld calculator — loaded with prachcal 
applications 

a LIX4521 Understaniting Communications 
Systems 

286 pages. Electronic Communications Systems 
—what they are, what they do, how they work. 
Md sales tax, except AK, DE, Ml, m, OR. 



Mail check or money ordef to Texas Instru- 
ments, P.O. Box 3S40. M/S 84, Dallas, 
Texas 75285. 

Orders in Continental U.S. stilppecf prepaid. 
Foreign orders: Prepaid in U.S. dollars only. 
Include shipping costs. 

Prices subject to change without notice. 



S19.95 



S3.95 



S3 95 



S4.S5 



S3.9S 



S4.95 




Name 



Addr^sS— 
City 



State 



Zip 



RE-1180 

Texas Instruments 



INCORPORATED 



aoiosa 



+ 

* |EOMT 

i PROFESSIONAL LOOKING ^^^ .SENSAT.ONAL 

* RC. BOAHDS FAST 
^ AND EASY 




• REVOLUTIONARY 
• FANTASTIC 



SMMP-IT 



l^ ^^. . 

Pl&duces Printed Circuit Board Ari Work From 2 Hours 1o 10 Min. . . 

Simple as A.B.C. 

A r Sjatnp Compan*n{» E>n p.C. Bcwd, B ■ Uh Phi le IrtweervvKt Lkrwi. C r EEeK S««rd. 



SE-2 KIT CONTAINS 



llllllll 



cttHHtcion rMtaiit 



Ifllllll 



O 

m 



a HM rtotmo PC scckct 



TO'* tlUHIIfTall VDCXET 



LjUMi A iMALL oo*nn "lo 



PLUS 



ONLY 



$095 

W PLUS 



ADDITIONAL STAMPS 



Only i2" Each or all four ^9" 



^ 1 (?UEI, IHLIHE 



Jt 2 I^PIH ROUND 



{^ 2 ^^r 4»ACK 



,f 4 lO^IN ROUND 



PLUS I 18. POSTAGE 



• RESIST INK . 95c 

sir botll« 

• RISIST PEN M. 9Sc 
■ INK PAD 11. SI. 15 

• Ettltlnf Con- 

tltntn 10 for 35c 



RAINBOW INDUSTRIES 

4994 Olympia Drive 
Indianapolm, Indiana 4B208 



Are you trred of Iho tioun 
of Jtrrall. detiifed, cye- 
itminine ill mrk that 
sow into mik^ne printed 
circuit bo»rds? "STAMP 
II, ETCH IT" is intra 
ducJng a N£W product 
cilEed "STAMP *T. ETCH 
IT"' Kit. This Kit will 
take tire teri'ioui irt work 
and miny tiresome hours 
out of printftd circuit 
boird preparation. In juit 
i few sKort miTiiites you 
hive a prcfessianil look- 
ing etched printed drcuit 
boird reidy Tor drillins! 

TKt "STAMP IT, ETCH 
IT" Kit is KBCtiy » the 
nimn implies. Following 
the step by step simpte 
instructiarts, you can have 
I printed circuit l>oird 
ind have saved houn of 
frustraiion. As easy as 
yau use a rubber $|amp 
lo jtamp measiKes on 
^aper, you stamp your 
component connections on 
copper clad printed cir- 
cuit boerds. 

In your "STAWP U. 
ETCH IT" kit we supply 
all component stamps 
shown in SE-2 Kit. In tliie 
SE'2 kit we also have 
rBJst JnV enoueh for 
months and manthf ol 
experlmentirif, ink stamp 
pad, resist pen, and etch- 
ine containers. The most 
revoluttonaTy item in your 
''STAMP IT ETCH IT" 
Kit is . . . The Fool Proof 
System of etching your 
printed circuit boards. 

With our kits and our 
etching contamert^, you 
are able to cich a print- 
ed circuit board as fist 
as bubble etching nna- 
chinery and the results 
are as rood or better. 




***¥#J^**¥*¥¥¥**»^*¥*¥¥**^^ 



K AT LAST 

; COMPLCTE LINE OF I 

I STIMMT ETGH-IT dip ic sockets : 

^ A DRSAM COMf TJHUf I 

, He PFDvieHJt PCB Ixpurvane* Mtcnuiry ^ 
*Ba*ft«iaiiaait>«eh«ii«>«vfea«atrtt*#ai«w 



:iiititiiitiii2 
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:TfBiaaj!:aE 



aEaatatae 
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;E;BtaEiE:ciaE 



EiaiSEBtlBtMl 

IC-2B -'s:,!? 



Etitaat Bill 



<NH CDMntll 



1*29' 



I RAINBOW IMQUSTEIES MADE UFA SE.O «KI KIT FOR THE : 
f PRINTiDCIRCUrT BOARD MAKER WHO WANTS EVERT- ' 
I THING ... And Juit Fct Yiw . . . : 

: Onff CflntpJrte fockaj* pietfAt^ Wow J 



1IIU1II- 



, Jl-Pt KtT 



f •- ., ONE COMPLETE 
'Hlllllllliillllhllll SE-D8 KIT ,.„ 



S(-U KIT 
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*'£i^ 


mm 

■ I1H. 
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PRINTED CIRCUIT 

BOARDS 
e-10 FIBERGUSS 
Size ISide 2 Sided See March '79 ■■Radio-Etec- 
tronics" Hobby Corner for 
additional (nformation on 
Stamp It, Etch It Method. 



$5.00 Minimum Order 
PIEASE ADD POSTAGE 



MASTER CHARGE PHONE 
ORDERS WELCOME 317.297.2717 
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2"x 4" 
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3"x 6" 
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B"x 6" 


.9(1 


1.35 


6"xlZ" 
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Put Professional Knovrledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME _ 

STUDY -^ 




Earn Your 

DEGREE 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home-study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. {We are located at 2500 
S. LaCienega Bl., Los Angeles, Calif) Write 
10 our mailing address shown below for 
Bulletin R-SO 

Grantham College of Engineering 

P. 0. Box 354W 

Los Angeles, California 90035 

Worldwide Career Training thru Home Study 



^(&SCKBCD IJJ[j^:£j(s]^^ 



More information on stereo products is available. 
Use the Free information Card inside tire bacl< cover. 



AXIAL DOME 2-WAY CAR SPEAKER, the model 
4128, consists ot a 4 X 10-inch woofer and a 
1-inch Super Dome tweeter. The woofer boasts a 
20-OI. ceramic magnet and 1-inch hi -temp voice 



tivity of 1 1 dB at 1 ,000 Hz with 1 mW, a matching 
impedance of 8to 16 ohms, and a majtimum input 
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coil. The "^ 128 has a power handling capacity ef 
50 watts and a frequency response of from 70 to 
15,000 Hz,— Happner Mfg., Belvldere Rd.. Round 
Lake, IL 60073 

STEREO HEADPHONE, model 60A Offers high 
quality sound at an affordable price, it features 
Individual volume and balance controls, a aensi- 



CiRCLE 132 ON FREE INFORMATION CARD 

ot 0.5 watt. Other features are leathery soft ear 
cushions and a 10-foot colled connecting cord 
with a 3-cirouil phone plug. It's paci<aged In a 
3-color display carton. Suggested retail price of 
model 60A is $14.95. — BP Electranica, 855 
ConklinSt., Farmingdaie,I^Y11735. R-E 
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Electronics Paperback Book Club 

Quality Paperbacks at Affordable Prices 
Buy two, get one free! 

Select the books you want or join the club now. Either way you earn a free book and 

can qualify for discounts of up to 20% for the next year. 

Here are 5 great books to start your membership. Select the ones that you want to read. 

ORDER FORM..— —^ 

n CASH NOW 

rve checked off three tiooks that I want to buy. I've included payment for two of them at the full list 

price. I understand the third book is FREE. 

n t15 for a 15<K dlaG«>unt 

rve checked off the book I want FREE and have included my $15 memlMrshtp fee. i understand that 

this fee makes me a member ot your tjook club for one year and that during that time I can order as 

many books as I want and deduct 15% from the list price. 

n «2S for m 20% dl»c«unt 

rve checked off the free book and have enclosed my $25 membership fee. I understand that this fee 

makes me a member of your tx>ak club for one year and that during that time t can order as many 

books as I want and deduct 20% from the list price. I further understand that I can use my $25 

membership fee as a credit toward future purch; 



Signature . 
Name 



Address - 
City 

D 

n 



_ Stata_ 



_Zip_ 



Title 
How To Build Your Own Metal A 
Treasure Locators $2.95 
A Practical Introduction To 
Digital IC's $2,95 
Electronic Calculator Users 
Handbook $2.95 

Popular Electronic Projects $3.50 
Electronic Music & Creative Tape 
Recording $3.50 
$1S/1S% Membership 
$25/20% Membership 



Quantity 



Total Price 



Subtotal . 
Shipping (35c per book). 
Sales Tax (NY State residents) 
Total _ 



MAIL TO: 

ELECTRONIC TECHNOLOGY TODAY INC. 

17 Slate Lane Central Islip, NY 11722 



No Canadian Ortivra 



More information on computer products is available. 
Use tiie Free Information Card Inside ttje bacf< cover. 



ADAPTER/MOTHERBOARD, the Basic 8100, Is 
daslQned to be used witti ttie TRS-SOcomputsr. It 
provides an Interface to the S-100 Bus, with six 
S-IOOcmd slots and converts this TRS-SOsigna\s 
to S-100 signals. Ttie Basic 8100 Includes an 
extension connector for adding another mother- 
board. Eacti basic unit provides six connectors 
and card-guide sets. There Is an options hit for 
the Basic 8100 for providing both additional I/O 
and RAM capabilities. The RAM option Includes 
support circuitry for eight 16K or 4K dynannic 
RAM chips, Dtp switches, bypass capacitors, 
sockets for all IC's, and Instructions. The options 
kit also provides either standard RS-232-C I/O 
Interface or 20 mA serial teletype I/O Interface. 
That option comes with everything needed for the 
interface circuitry — sockets, IC's, Dfl-?5connec- 
tor, parallel connector, and software. The Basic 



of 4096 possible colors can be displayed In one 
picture. In the bit-mapped mode, any two colors 
can be displayed, and in black-and-v^ite nybble- 
mapped mode there can tie 16 shades of gray. 
The SDtha& three separate analog output signals 



to drive the Red, Green, and Blue guns of an RB6 
monitor and a composite sync signal is swttch- 
selectable on any of the three outputs. Suggested 
retail price is S595. — Cromemco, Inc., 260 Ber- 
nardo Ave., Mountain View, CA 94043. R-E 
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8100 features selectable odd. even, or no parity, 
and 5, 6, T and 6- bit word lengtt) with I, 1'A. or 2 
stop bits. It Is available either assembled and 
tested or In kit form. Suggested retail price is 
$245.— California Computer Syalema, 250 Ca- 
ribbean Dr., Sunnyvale, CA 94066. 

GRAPHICS INTERFACE, model SDI, Is a high- 
resolufion unit designed for Cromemco computer 
systems. It displays color or black-and-white 
Images with up to 756 by 484 point resolution. 
Features include color-map selection, dual-page 
windowing function, automatic area fill mode, and 
NTSC broadcast compatibility. The SD/ consists 
of two circuit boards that plug into the S-100 bus 
of the system, and uses direct memory access to 
display the contents of display memory. Each pix- 
el of the display can be mapped from one bit of 
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the display memory and 12K or 48 K of memory 
can l>e used, in the nybble-mapped mode, any 16 




n&^n^ lit 



More information on new lit is available. Use the 
Free Information Card inside the back cover 



RCA SK SOLID STATE REPLACEMENT GUIDE 
WSO is 3€S pages and offers 1,080 solid state 
replacement devices tfiat replace more than 
161, DOO domestic and foreign types. There is a 
dual numbering system which shows both the SK 
stock number and the stock number In the sys- 
tems used by EGG, REN. and TM. 

There is In formation on RCA's full line o( 
replacement transistors, rectifiers, thyrlstors, In- 
tegrated circuits, and high-voltaga triplers, In- 
cluding many h^RO (Aialntenahce and fibpair 
Operation), replacements. The guide also in- 
cludes an index and a comprehensive data sec- 
tion with listings grouped according to the type of 
device. The price of the guide is S 1.50.— RCA 
Distributor and Sp«cjal Product!, PO Box '597, 
Woodbury, NJ 08096. 

CIRCLE 141 ON FREE INFORMATiON CARD 

VIDEO/ AUDIO SUPPLIES AND ACCESSORIES 

CATALOG, contains 80 pages describing hun- 
dreds of unique and innovative Items for audio 
and video users. Featured products Include cus- 
tom cables, video cassettes, tape labels, hard- 
to-flnd connectors and adaptors, microphones, 
test charts, audio cassettes, tape cleaning sup- 
plies, cable markers, splicing kits, books and ser- 



vice manuals, toot kits, storyboard pads, and 
many other Items. The catalog also Introduces 
the pocket cable tester and the LIttlite. Name- 
brand Items are offered, such as Memorex, 
Switchcraft, Belden, Maxell, Shure, Vaoo, Brady, 
and many others.— WIDL Video, 5245 W, Dl- 
versey Ave., Chicago, IL 60639. 
CIRCLE 142 ON FREE INFORMATION CARD 

ALUMINUM SOLDERING GUIDE, AltiSol Multi- 
core Solder, Is a 4-page brochure that provides 
information on soldering aluminum using the mul- 
ti-cored solder, AluSoi 45D. Alu-Sat 45D Is a 
combination of a flux and silver-foadad tin-lead 
solder that contains no bismuth, zinc, cadmium 
or aluminum. The brochure provides complete 
applications, technical data, joint design recom- 
mendations and soldering techniques. Detailed 
performance information is also given Including a 
table on the solderablllty of various wrought and 
cast aluminum alloys, different aluminum finishes 
as well as other metals and alloys using Alu-Sol 
45a— Mullicore Solders, Westbury, NY 11590. 
CIRCLE 143 ON FREE INFORMATION CARD 

ELECTRONICS CATALOG, contains BO pages 
crammed with hundreds of bargain-priced elec- 



tronic parts and equipment. Listed are factory 
surplus items plus many unusual and hard-lo-find 
parts. This catalog will be of interest to everyone 
In the field of electronics— teachers, students, 
hams, hobbyists, as well as technicians, dealers 
and manufacturers. — Etco Electronics Corp,, 
Dept. 113, Box 796, Plattsburgh, NY 12901. 
CIRCLE 144 ON FREE INFORMATION CARD 

KEYBOARD-SWITCH CATALOG, Is a 4-color, 12 
page catalog featuring the complete Series T-5 
line of mechanical contact keyboard switches. 
The catalog covers 12 basic switch types, electri- 
cal specifications, mechanical dimensions, PC- 
board layout and mounting requirements. It also 
covers dimensions, styles, and colors available of 
stock and custom keytops and llghted-switch 
lenses.— -MEI, Inc., Park Center, Sterling, VA 
22170. 
CIRCLE 145 ON FREE INFORMATION CARD 

CROSS REFERENCE FOR VARIABLE TRANS- 
FORMERS, Interchangmbllity Chart, Is a six- 
page two-color guide covering over 400 models. 
The listing shows the equivalent catalog numbers 
for similar types made by other variable trans- 
former manufacturers. The guide lists current rat- 
ings (rom 0.8 amps to 540 amps as well as model 
numbers. — Slaco Energy Products Co., 301 
GaddlE Blvd., Dayton, OH 45403. R-E 

CIRCLE 146 ON FREE INFORMATION CARD 
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Microcomputer-Controlled 
Autoranging DMM Model 2845 



Computer stabillied accuracy to 0.1% 
Auto-perfection 

Selects range for maximum resolution 
Audible continuity indicator 
Built-in audible tone generator 
G-MOV overload protection 
Provides AC and DC voltage range protection to 
1 000 VDC or AC peak 
■ Shielded in RF fields 
Accuracy maintained in RF lields 



Long life, high reliability 

Four hermetically sealed reed relays perform 

range switching with virtually no contact wear. 

Microcomputer intelligence 

Designed around 4-bil microcomputer. Analyzes 

stored data and range thai provides greatest 

display resolution. Program memory capacity 

1 024 X 8 bits oi ROM supported by 48 x 4 bits of 

data memory RAtvl 



in stock and available for immediate delivery. 



Dual Trace 5" 

30 MHz Triggered Scope 

Model 1479A 



Sweep'Function 
Generator 
Model 3020 



Semiconductor 
Transistor Tester 
Model 520B 






Portalile Oigllal 
Capacitance Meter 
Model 820 




§ 



Order with Confidence and get the Fordham Advanta qei 

Call for T— ., , —--—— 
ouLPHces TOLL FFttc 

(800)645-9518 




in NY S1;i;e can ifilBi /K-OOEO 



855 Conklin St Farmingdale, N.Y. 11735 




■ Master Charge 

■ BankAmericard 

■ VISA ■ COO 

■ Money Order 

■ Check 
COD'S extra 



s 
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More information on radio products is availabie. Use tfie 
Free Information Card inside the bach: cover. 



KILOWATT LIKEAR AMPLIFIER, model 444 Her- 
cules, features instant break-In and requires no 
tuning— the front panel uses just four switches 
(power, mode, mater, and band). Behind the 
tj lack-out upper panel are two targe meters that 
light up when AC power is turned on. One mea- 
sures coltector current, the other measures col- 
lector voltage or power (forward and reverse). 
There are also six status indicators with LED's 
that can showf the following conditions: overdrive, 
Improper control-switch setting, heat-sink tem- 
perature, SWR, overvoltage, and RF output bal- 
ance. The amp will shut down when set limits are 
exceeded. 

The model 444 uses two 500-watt push-pull 
transistor amplifier modules, operating at 4S- 
volts DC at 22.2 amps, and providing 600 watts 
RF output. Frequency range is 1.8 MHz through 
21.5 MHz, and Input and output Impedance is 50 
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ohms. The separate power supply provides 45 
volts DC at 24 amperes and an automatic line- 
voltage correction circuit eliminates the possibili- 
ty of applying too high a voltage to the final tran- 
sistors. Price is $1575.— TEN-TEC, inc., Highway 
411 E., Sevlervlile, TN 37662. 

MARINE CB ANTENNAS, models MC277 and 
MC270, are designed for use on fiberglass, wood, 
plastic, or metal boats and recreational vehicles 
and do not require ground planes. Both antennas 
feature a molded, hinged base that locks in an 
upright position for transmission and folds 180° 
(or out-of-the-way storage when not in use. Both 
Include a prewired coax assembly sealed Into the 
base for moisture protection. The model MC277 
Sea King is a nine-foot fiberglass whip that pro- 
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vides maximum range and performance and is 



priced at $39.95. The model MC270 Sea Spriteis 
s loaded fiberglass stick-type that combines the 
convenience of short height (39 inches) with high- 



performance characteristics, it is priced at 
$31.95,— Antler Antennas, P.O. Box 40526, Fort 
Worth, TX 76140, R-E 



The DR22-C 

Fully Synthesized General Coverage 
Receiver from McKAY DYMEK 




FEATURES 

Shortwave, CB. ham radio, shtps at 
sea. overseas phone calls, etc. 

High Impedance tuner output for 
Hi Fi System use 

High level Rh front end for excellent inter- 
modulation rejection and sensitivity. 

Crystal filters in first and second IF 
amplifiers, ceramic filter in third IF. 

Quartz crystal tuning accuracy at all 
frequencies, no crystals to buy 

Built in power supply for 110-120 or 
220-240 VAC switchable. 50-60 Hz. 



SPECIFICATIONS 



Frequency coverage: 



Reception modes: 



Sensitivity for 
for10dBS+ N/N 



Selectivity 



AM Harmonic distortion 



Frequency stability: 



Circuitry: 



Dimensions &Wt.: 



Low Phase Noise Synthesizer 

Solid state, phase locked, digital 
synthesis tuning. 

E xtrenhe ease of tun ing at all 

frequencies. 

No mechanical tuning dial error or 

backlash. 

Switch selectable 4 or S kHz RF 
bandwidth. 

Built in monitor speaker with external 
speaker connectors. 
Switchable impulse noise limiters 
forAMandSSB 



SO kHz to 29.7 MMz, continuous Digital synthesis in 5 kHz steps, 
fine tune for -trS kHz 



Al^. upper sideband lower sideband. CW. 



100 kHz 200 kHz 400kHz-2DMHz 20MHZ-29 7MHl 
CW. SSB 5^V 1 5i;V 5«V 75/jV 

AM lOwV 3 0/iV lO^V 1.5 >jV 



6dB @ '-2 kHzorT4 kHz and - 60dB @r5 kHz or- 14 kHz 



50% modulation 0.6%TH,D,. 

90^11 modulation 1,5%TH D 11 kHz modulation) 



Within - 40 Hz in any 8 hour penod at a constant ambient of 25C. 
after 30 minute warm up. 



43 integrated circuits, 18 transistors, 16 FETsand 54 diodes. 



(WxDkHJ 175x14.5x5 1 inches Shpg Wt 19lbs, (B.7Kg| 



111 South College Avenue 
PO Box 5000 
Claremont.CA 91711 



ji 800/854 7769 rwx 9io 581 4990 

J Calif. 800/472-1783 Local Tel. 714/621-6711 
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Test^ 
computer 

terminal 
_CRTs_ 

with a 

B&K-PRECISION 

portable 

CRTanalyxer 




Mode[ 467 
$395 



Now you can save time and reduce call- 
backs by field testing most any monitor 
or computer-terminal CRT. Tiie 
B&K-PRECtSION 467 CRT restorer/ 
analyzer provide a definite "yes or no" an- 
swer to tube condition on an easy-to-read 
meter. It offers fast set-up and testing and 
measures true dynamic beam current. All 
CRTs are checked Identically— including 
all color ■'in-tine" and "one-gun" types. 
Ctiecks virtually all types of terminal CRTs. 

In addition, the 467 offers a powerful 
digitally controlled CRT restoration 
metfiod so that you'll be able to extend 
the life of many "bad" CRTs and 
guarantee results. 

■ Exclusive multiplex technique tests 
all three guns of a color CRT 
simultaneously 

■ Exclusive circuit tests focus-electrode 
lead continuity 

■ Obsolescence proof: perpetual set-up 
charts available 

■ Improvesprofitabilitybyreducingcall- 
. backs— repairatemiinalinonetrip 

instead of twoi 

■ Entirely setf contained; weighs only 
10 pounds 

For additional information and the 
name of your local distributor, call toll- 
free 800-621-4627. 



^ 



■fCPRECISfON 



□YNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Klinnis 60635 •312/8B9-9087 

ntl. SIS.. fi4fi[> w. CorEl^nd SI-. ChiC41]0. IL &0fi3& 

Caniidran BdlcsL AtUs ElKlrsniC!!. OntArIa 




DECEMBER 1980 
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Build This Hi-Fi 
iVIinispeaker 

Complete construction 
plans for a low-cost sub- 
compact speaker system 
that delivers high-fidelity 
performance. 

How To Locate Faults in 
Coaxial Cables 

Nifty troubleshooting 
method locates open or 
shorted conductors in 
hard to reach coaxial ca- 
bles. 

PLUS: 

Hobby Corner 
Communications Corner 



How To Build Your Own 
Robot , 

Part 5. Complete details 
on how to wire the body' 
and build a remote con- 
trol box. 

A Potpourri of Useful 
information 

Hints, tricks and circuits 
to help you troubleshoot 
and repair circuits. In- 
cluded are actual case 
histories along with trou- 
bleshooting procedures. 

Service Clinic 
Equipment Reports 
and more . . . 



ISU^riF for soldering 
control and convenience 




temperature controi 

50W iron maintains any tennperature 
between 400-750°F with ±2% 
accuracy to solder delicate com- 
ponents w^ithout damage. Allen key for 
temperature adjustment included. 
Heats in 45 seconds, Indicated by ther- 
mostatically controlled lamp. 
Production 50 — No. 7200 




X 



cordless convenience 

High capacity nickel cadmium battery 
power lets you take low-voltage solder- 
ing anywhere! Complete recharge in 
3-4 Vs hours. Partial recharge in less 
time. Isolated tip design with a wide 
range of "snap-in" tips available. 
,y Quick Charge — No, 7700 

Available at most electronic 
parts distributors. 

WAHL CLIPPER CORPORATION 

ORIGINATORS OF PRACTICAL CORDLESS SOl BERING 
sterling, Illinois 61081 • (815)625-6525 
"Manufacturing Excellence Since I9II ' 
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HI-FI STEREO 

continued from page 75 



than a switchable circuit-interruption 
point in the long signal path from pro- 
gram source to loudspeaker terminals. 
Usually, the tape-monitor interruption 
point occurs immediately after the pro- 
gram-soujce selector switch. In some 
components, an additional stage of gain 
or a stage used as a buffer amplifier 
may be added, as shown by the dotted 
lines of Fig. 5. In either case, the jack 
labelled "tape out" (only one channel 
is shown for convenience, but in a 
Stereo component, the identical con- 
figuration would appear for the alternate 
channel) is intended for connection to 
the inpiil of an accessoiy component or 
a tape deck, while the jack labelled 
"tape in", "monitor" or "tape play" 
connects to the output of either a tape 
recorder/deck or the output of one of 
the many au.xiliary devices or acces- 
sories. 

If nothing is connected to the tape- 
monitor circuit and the front-panel tape- 
monitor switch is depressed or moved 
to the "tape" setting, it is clear from 
Fig. 5 that the signal path will be com- 
pletely broken or internipted and 
nothing win be heard from the system's 
loudspeakers. On the other hand, if a 
tape deck (for example) is connected to 
the tape-monitor loop and the "tape" 
position of the front-panel tape-monitor 
switch is chosen, only the output of the 
tape deck will be fed to the succeeding 
amplification stages and ultimately to 
the loudspeakers, regardless of the 
setting of the main-program selector 
switch on the front panel of your re- 
ceiver or amplifier. 

Often, users forget those important 
facts and, when they turn on their sys- 
tems and discover that no sound is 
coming from the loudspeakers, they 
panic and place a call to their local ser- 
vice technician. Only when he arrives 
and simply restores the tape-monitor 
switch to its "out" or "source" posi- 
tion do they realize that they have 
wasted a sei-vice call, R-E 



Put your 
money where 
your Heart is. 



American 

Heart 

Association 

WE'RE FIGHTING FOR YOUR LIFE 



tl 



Technicians - 
itCA Flameproof Film 
Resistors simplify your 
replacement problems. 




More and more technicians are switching 
to RCA Flameproof Film Resistors, i-Jere 

are 4 important reasons why: 

• Many of today's circuits require 
flameproof resistors. 

• High quality service demands high 
quality repiacement parts. 

• They're available in the popular 
wattage ratings — '■'<, h, 1 and 2 watts. 

• Values run from 0,1 Ohm to 1,5 
Megohms, Altogether there are 643 
film resistors to choose from. 

And, RCA's convenient, preloaded and 
prelabeled Flameproof Resistor Kit makes 
it easy to store and locate your resistors. 

See your RCA Distributor for details or 
write to RCA Distributor and Special 
Products Division, 2000 Clements Bridge 
Road, Deptford, NJ 08096. 



WM fB MM Flameproof 



Film Resistors 



HIGH STABILITY 

CRYSTALS FOR 

FREQUENCY^ 



^C7 



OR TliVIE -TLrm- 
USE THE BEST 

BUY 
JAN CRYSTALS 



• CB 

• CB standard 
• 2 meter 

• Scanners 
• Amateur Bands 

General Communication I 

♦ Industry 

• Marine VHF 

• [iflicro processor crystals 

Sena 10' for our latest catalog. 

Write orpHone for more details. 

Jan Crystals 

2400 Crystal Drive 

Ft. Myers, Florida 33907 

all phones (813) 935-2397 

easv to charge 
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CB, AMATEUR or 

COMMERCIAL 

COMMUNICATIONS 



Hustler has 

the antenna you're 

looking for! 

Mobile or base station. 
Whatever your needs, Hustler 
has the quality for exceptional 
mechanical and electrical 
performance. The resull of 
unique engineering expertise 
and innovation, respected 
throughout the industry. 
For outstanding antenna 
quality, look to Hustler! 



Clearly the choice ol those 
who know quality. 



See your dealer or write; 

3275 North B Ave 
Kissimmee Florida 32741 



i* 
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CLASSIFIED COMMERCIAL HATE (for firms or Individuals offering commercial products or ser- 
vices). S1.50 p«r word prepaid (no charge lor zip code] . . . MINIMUM IS WORDS. 5% discount 
for 6 issues. 10% tor 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for Individuals who want to buy or sell a personal item) S5« per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set fn bold caps. Additional bold face (not available as all caps) at 
lOit per word. All copy subject to publistier's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHEfl WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of f he Issue (i.e.. August issue closes May 26). When normal closing date fails on 
Saturday. Sunday, or a holiday, Issue closes on preceding working day. 



Satellite TV 



SATELLITE TELEVISION 

ANTENNA azimuth and elevation for all Western 
Hemisphere geostationary satellites. $4.00 and 
yojr latitude and longitude Free sample SASE. 
DAVID FREY. Box 2591. Satellite Beach, FL 
32937 



AUTHORIZED TRS-BiT 06AL6R A301 
COMPUnn SPECIAlfSTS 




Up to 

15% Discount 

on TRS-80't 

I6.10S1 4K LEVEL I WH.OO 

?B-ir>S« 1«< LEVEL II W70.00 

1-800-841-0860 TOU FREE 

MICItO MANACEMENI SYSTEMS, INC 

Oowniown PlaiQ SS&pping ConTer 

115 C, Second A»e.. 5.W. 

Coiro. GEorgio 35728 

(91!) 377.71 M Go. Phone No. 



SATELLITE TV 

FANTASTIC 80 fQ) CHANNELS 



Do-it-ifOifrse^lers. ButW a Vk(b Sifstem (h? iwhoft familir 
c^an enjoy! No comrnerculs, FREE nant&, -sports jixf 
Vfgas Shows - wwWwktt CPfSUr deif receptioii conneds 
Id any TV Kt lOO [UKBfS x 11) kudHl with phatrs, pEans, HH- 
TELLS EVERYT>^1?4Gf SatisEtctkn Ouvdittad. 
S;nd iJSi TOMT! Wd $2.00 For 1st das (air mjt?». 
Or uH our 2i imj C^O.O. ru:li-order line {3«| t&-506l 

' igtQ&U. TV ELKTTROMKS. RO- BtpL 2ia-V, Mailiind. FL 32751 



^tk 




PLANS & KITS 



SPEAKERS. Save 50%. Build your own speaker 
system. "Free catalog" write: MC GEE RADIO, 
RE 1901, McGee Street, Kansas City, MO 64108 

PROJECTION TV . . . Convert yojr TV to project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. MACROCOM6C, 
Washington Crossing, PA 18977 

DIGITAL multimeter kits handheld, best quality 
0.1% accuracy. The lowest price In America 
$67.50 write: E. G. TRONICS, 8254 Greenieaf Cir- 
cle. Tampa FL 3361S 
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To run your own clmUied ad. put on« word on mch ol Iho tinei twiow i 
lor SI .SO ptr word (minimum 1S wordi) 1o: 

Radio-Electronics, 200 Park Aventie South, N.Y., N.Y. 

OflDEn FORM 
PLEASE INDICATE in which category of classified a< 
appear. For special headings, there is a surcharge o 

( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education/Instruction ( ) Wanted ( ) 

(PLEASE PRINT EACH WORD SEPARATELY, 


nd tand this form Blong with your chKk 
10003 

dvertising you wish your ad to 

$10. 

) For Sale 


Special Category: $10 
IN BLOCK LETTERS.) 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 32 33 34 35 
PLEASE INCLUDE FOH OUH mtES YOUR PEPMANENT ADDRESS AND PHONE NUMBEft. 



FOR THE HOME 
Sick of N»twor1( V/? 

Our r*c*t¥«r lali you 0*1 
owr 7£ chwwii of ta4airi' 
Bkxi dlrvclEy from mmfih- 
oiMlng cati^ TV ut«lilt*»!: 
HBO, Showtlma, lupw ilB- 
tloni^ kpodi Kid movWi 




We don't just sell Information! 
We Manufacture Hardware! 



Our 94{>aoe catalog and Information book 1*11 
Km wfrals story! Inexpefisive dishes, high pro- 
feeds, computer aiming softwara! Specs, kl^ 
and mors! Send $7.95 today! 

24hour C.O.D Hotline '" 
(305)339-7600 r^- 

SPACECOAST RESEARCH 

Dept. T, P.O. Bni 442, Aitimonti Springs, FL 32701 



PRINTED circuit boards from sketch or artworl(. 
Kit projects. Free details. DANOCtNTHS INC., 
Box 261, Westland, Ml 48185 

TELEVISION alignment— In minutes— wtiile ob- 
serving revolutionary pattern on screen. Check 
RF, IF. video, instantly! So simple and inexpen- 
sive it's incredible. Complete plans— $6.00. Free 
details. JOHN KOZULKO, Box 2702R, Clearwat- 
er. FL 33517 

SAVE 90%. Build your own minicomputer. Free 
details. DIGITRONICS CORPORATION, 2723E 
W. Butter Dr., Phoenix. A2 85021 

NEW plans. Telepfione memory dialer, negative 
Ion generator, burglar alarm. $3.00 each. Sub- 
scription television decoder. $10.00. Plans in- 
clude detailed instructions and circuit board pat- 
terns. COLLINS ELECTRONICS, Box 6424, San 
Bernardino, CA 92408 

DECODE Morse and RTTY signals off the air with 
new Morse-a-Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
for details. MICROCRAFT. Box 513R, Thlensvllle, 
Wl 53092 {414)241-8144. 



I one e CAPACITANCE METER .lpFto999KuF 
'In e FREQUENCY COUNTER 35MHI 
•"' a SQUARE WAVE GEN. 1Hz to 99KHi- 
O OHMMETER -3.5aMH2 Xtal - Regulated PS- Five 
.8" Readouts-Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZEO-Bultd It tor 
$50 or less. I Purchase the plans, etched PC. 
board 4-3/4" by 6-3/4" and front pan el deca l 
)orS15.29l BAGNALL ELECTRONICS, bHIT^TV 
179 May Street, Fairfield. Conn. 06430 '"* "i*' 



TELEPHONE calls recorded automatically, unat- 
tended, build yourself for less than $10.00. Detail 
plans $2.50, GARRETT ELECTRONICS, 6451 Im- 
perial Avenue, San Diego, CA 92114 

ELECTRONIC toys and games. Build your own 
and save. Plans for 10 toys SS.OO. MICRON, 210 
E. Belcrest Road, Belair, MD 21014 

CABLE TV descramblers and converters. Build or 
buy. For information send $2.00. CftD COMPA- 
NY, ROB 26, Hudsonvllle, Ml 49426 

BUILD electronic burglar alarm. Most versatile 
and practical home alarm available. Fantastic 
features. Build for $130,00. Complete plans, 
schematics, parts lists $12.00. Specifications 
sheet and photo $1.00 {deductible when ordering 
plans). BUSH ALARMS, 501 Prada Dr., Miiptls. 
CA 95035 




Zilog 



leo-CPJ 2 b MM.' 
ZSOA-CPU J MH/ 
ZOO-PIO ?5MH; 
ZBOA-PIO JO MHr 
ZBO-CTC Z5 MH.' 
ZeOA'CTC 4 MHz 
leO-DMA ! 6 MHl 22.15 
Z8DA-DMAJ0 UHi 28.00 



9,85 
12.05 
6.65 
a.OO 

fi.65 

g.oo 



ZM-SIO/O 2 5 MHZ M.SO 
ZBOA.SFO/0 4 MHi 36.70 
IW-StO/1 25 MH.- 36.00 
7BDA.SI0/1 4D MM/ +1.10 
780-SIO/2 2i MHi 36.00 
Z»0A-S(O/2 J MH.- 44.10 



THE PERFECT 

CHRISTMAS GIFT. 

ORDER EARiy WHILE 

SUPPUES LAST! 



1980 IC MASTER 

ovef 2730 PAGES 

CorTip*c1e inE&jJBtecl circuit data MiCCtOf 
Mailer guide to the lalesi I C 's including 
rrncroiprocessors- and cons^imef circuits 
4S,000 devcff types iFiitad 5.000 new 
device lype$ added Complete' new 
seclton on MPU boards £ Systems 

"VERY SPECIAL $29.95" 




Are you receiving 
our mailers 
regularly? if not, 

Pfease return this form 



NAME. 



ADDRESS. 

CITY 



STATE. 



, ZIP CODE. 



OPTO SALE 

L.E.D. LAMPS 
L£0209 T.I 2 mm Rtd 

L£D21 1 T-1 3 mm Oiaan 

LED2I2 T-1 3 mm Yolkw 

LED220 T-mSmmBeS 

LED222 T-l^ S mm Green 
LED224 T-l%i 5 mm V&llow 



.OS 
.19 



.11 
.21 
.18 



DISPLAYS 

Common Caltiooe 
Com men Cathode 
C^^mmo^ Anode 
Common Cathode 
Common Anode 
Common Anode 



FHD3S7 37S- 

FNO5O0 500- 

FN0507 500' 

DL704 300- 

DL7D? 300- 

□L747 630' 

01,1416 

4 dign. 16 segment alphanumeric display T5' II 



1.29 
1.29 
2.29 
29.95 



ILD74 
ILQ74 
tLCTe 
TIL1H 

4N2e 

4N33 



ISOLATORS 

Dual Opto Isolalor 
Quad Opto ISDI&ldr 
Pual Opto liKjIatof 
Opto Coupler 
Opto IsolBtDr 
Opio Isolator 



1500V 


1.2B 


1500V 


3.95 


I5«IV 


1.29 


15(XIV 


.54 


36DOV 


.S4 


1500V 


.65 



CMOS 



c[)4«joee 

CD4D01BE 
CD4002BE 
CD4006BE 

CD4O07QE 
CD4008BE 
Cn4009SE 
CD4010BE 
CD4011flE 
CD4012BE 
CD4013BE 
CD4014BE 
CC4015BE 
CD4016BE 
CD4017BE 
CD401BBE 
CD40igBE 
CD4020BE 



CD402iaE 
CD4022eE 
CD4023BE 
CD4024Be 
CD4025eE 
CD4026BE 
CD4027BE 
CD402aBE 
CD4029BE 
CD4030BE 
CD4033BE 
C 04034 BE 
CD4035BE 
CI>4040BE 
CD4D41BE 
CD4042BE 
GD4043BE 
CD4044BE 



.69 
1.19 
.29 
.48 
.27 
1.79 



.42 
1.79 
2.50 
.94 
.89 
1.56 
64 
.89 



CD4046BE 
CD4047BE 
CO4049BE 
CD40SOEE 
C04051BE 
CO4062BE 
CD4053BE 
CD4O60eE 
CD4060BE 
CD4066BE 
CD40e9eE 
CD407fflaE 
C 04072 BE 
CD4073BE 
C04075BE 
CO4076BE 
C[>407aBE 
C040B1 BE 



.39 
.75 
1.09 
1.09 
1.75 
.79 
.29 
.25 
.37 
.22 
.34 
.29 
.79 



CCia082BE 
CO4085SE 
CD4QS5BE 
CO4093BE 
CD4099BE 
C041O4BE 
CO4506BE 
CD4510BE 
C04511BE 
CtM512BE 
CD451SBE 
C04S1 5BE 
CD451 SBE 
CD4519BE 
CDiSSOBE 
C04522BE 
C04525BE 



1.99 
1.7S 
.74 

.59 
,79 
1.9S 
1.95 
.99 
49 
.69 

.as 

.98 



CO'J527EiE 


t.B5 


CIMBSSBe 


M 


CDJ531BE 


^^ 


COJS32eE 


l.Ofl 


C04539SE 


TS 


CD4M3eE 


l.TJ 


CD4553SE 


2JIS 


CD4555fie 


B^J 


CD4556SE 


ee 


CD45B1SE 


1.H 


CD45B2aE 


flfl 


CD4&e48E 


.4a 


CD-isasBE 


FHi 


Cm7Ci2BE 


8,09 



PLASTIC POWER ^ 
TRANSISTORS 



TIP29 
TIP30 

I'Pl; 

TIP41 

TIP42 

T1P115 

riPIZO 

T1P122 

TIPr3i 

TIP127 

TIP2955 

TIP3055 

FT3D55 



39 HPH 

39 PNP 

42 NPN 

43 PUP 
59 NPM 
64 PNP 
59 PNP 
,61 tiPU 
74 HPN 
74 PNP 

,85 p»tp 

,83 PWP 

,70 NPN 

59 NPN 



At^P IDOV 

1 AMP >00V 
JAWP10OV 
3 AMP 100',' 
&AMP ?DDV 
6AWPH10V 

2 AMP 60V 
5 AMP 60V 
5 AMP lOOV 
5 AMP 60V 
5AMP100V 

15 AMP 5QV 
IS AMP 60V 
10 AMP eov 



/■ 




LINEAR I.e.' 


s 




LM301AN,5 


.34 


LM324N 


.54 


LM741CN.e 


39 


LM304CH 


.S9 


LU339N 


M 


LM-\7CN-f4 


69 


LM307N-3 


,29 


LM348M.14 


M 


Lt f'4aCN.a 


39 


LM308N-6 


.B» 


LM36BN.a 


.79 


Ujtl45SN.5 


42 


LM308CH 


.as 


LM555N-S 


3? 


LM14aeN-14 


69 


LM309K 


1.29 


LM556N.14 


49 


LM14e9N-14 


.69 


LM310KC 


1.49 


LM723CH 


.69 


LM3046N-14 


,99 


LM311N-S 




LM723CN-U 


49 


LM3302N.14 


lis 


LM317T 


1.49 


LM725CN.e 


1 7'i 


l,M3403N-14 


.69 


ITQ.5KJI 




LM733CN-14 


1 'ifl 


UM3900N 


.49 


LM318N-8 


1.4S 


LM739CN.14 


1.29 


LM4136N-K 


99 


V LM318CH 


1.75 


LM741CH 


.65 


ULN200aAM 


.89 



DUAL-IN-LINE — LOW PROFILE — I C. SOCKETS 

CONTACTS PRICE CONTACTS PRICE 

6 PIM .07 22 PIN .21 

14 PIN ,11 24 PIN ,23 

ISPIN .13 28 PIN ,27 

IBPIN .17 40 PIN .39 
20 PIN .19 

. LOWEST PRICES ANVWHEPE fOR THE HIGHEST QUALITY AN 
UNBEATAEIE COMBINATION 



r TTL-LS 



ALL CIRCUITS IN STOCK FOR QUA BANTEEO IMMEDIATE DELIVERY. 



74LS00N 
74LS01 N 
74LS02N 
74LS03N 
74LS04N 
74LSC5N 
74LS0eN 
74LS09N 
74LSI0N 
74LSt1N 
74LS13N 
74LS13N 
J4LS14N 



74LS20N 

74LS21N 

74LS26N 

74LS27N 

74LS30N 

74ua32N 

74LS39N 

74LS40N 

74LS42N 

74LS47N 

74LS4BN 2.95 

74LS51N .29 

74LS54N ,24 



,29 
,39 
.34 

.19 
.49 
.32 
.24 
,49 
,69 



74LS55N 
74LS73N 
74LS74N 
74LS75W 
74LB76N 
74LS7aN 
74LS93N 
74LSS5N 
74LSB6N 
7JLS90N 
r4LS91 N 
74LB92N 
74LS93N 



74LS95N .64 
74LS96N .74 
74LS107N .43 
74LB109N J9 
74LS112N .44 
74LS1S2N ,54 
74LS123N 
74LB124N 
74LS12SN 
74LS126N 
74LS132N 
74LS133N 2,fl5 
74LS136N .65 



.99 
.52 
.52 



74LS137N 
741.S1 3BN 
74LS139N 
74LS145N 
74LS147N 
74LS148N 
74LS1S1N 
74LS153N 
74LS155N 
74LS156N 
74LS157N 
74LS15BN 
74LB160N 



1.25 
2.49 
1.49 
.49 
,42 
,94 
1.45 
,98 
,79 
1,60 



74LS161N 
74LS162N 
74LS163N 
74LS164N 
74LS165N 
74LS166N 
74LS159N 
74LS170N 
74LS1 7aN 
74LS1 74N 
74LS175N 
74LSiatN 
74LS19QN 



.59 
.98 
.64 
1,27 
1,87 
12.aS 
2.75 
.74 
,49 
,52 
2,3a 
1,25 



74LS191H 

74LS1 92N 
74LS193N 

74LS194N 
74LS195N 
74LSt96N 
74LS197N 
74L,5221N 
74LS24DN 
74LS241N 
74LS242N 
74LS243N 
74LB244N 



74LS245N 
74LS247N 
74LS34BN 
74LS249N 
74LS2S1N 
74LSZ63N 
74LS2E7N 
r4LS25eN 
74LSZ59N 
74LS260N 
74LS266N 
74LS273N 
74LS276N 



2,75 
.69 

1,69 
.99 

2.25 
.59 
.95 
.66 

4.76 

1.00 
69 

1.39 

495 



74i.S279N 
74LS2&0H 

741S253N 
74LS290N 
74LS293N 
74LS295N 
74LS29SN 
74LS299N 
74LS320N 
74LS321N 
74LS322N 
74LS3J3N 
74LS324N 



.84 
2,69 
1.19 
,94 
,39 
1,39 
1.19 
2.96 
2.95 
3.a6 
4.95 
4,95 
1.36 



74LS34aN 2,95 

74LS352N 1,27 

74LS3S3N 1.95 

74LS302N11,SS 

74LS365N 4.69 

741S365N 1.25 

74LS367N 1.98 

74LS36eN 1.50 

74LS373N 1.41 

T4LS374N 1,46 

74LS375N 2,95 

74LS377N 1,44 

74LS37BN 1,30 



74LS379N 


1,95 


74LS390N 


2.29 


74LS393N 


2.75 


74LB395N 


1.95 


74LS447N 


.37 


74LS4gON 


1.95 


74LSS30N 


tsm 


74LS531N 85.00 1 


74LS5S9N 


,95 


74LS670N 


2.65 
J 



{ MOS MEMORIES 




MOS Static RAM's 






Part Nd. 




PriH 


2102-25 




1,75 


IK IIKk 1)250NS1SPIN 






P21 11-36 




3.95 


IK (256 X 4) 350NS IB PIN 






P21 12-35 




3.45 


IK 4256 X 4) 3^NS 18 PIN 






2114L 




4.45 


Low Power 4K (1 024 l 41 30QNS 






2147 




15.95 


4Kt4K t 1) 5SNS 






2147 




12.95 


4K (4K X 1 ) 70NS 






UART'S 






AY5-iai3A 




3.95 


to 40K BAUD 40 PIN 






COM8017 


Spacial 3.9s 


40 Kfv: Smgle 5V Supply 






IK CMOS RAM 






61 01 




94.95 


IK 1256 X 4) 450NS 22 PIN Low Po-iVef 






^K CMOS RAM 






P5504 




12.9S 


4K (4K I 1 ) 550NS 1 B PIN 1 1 0MW 






P6514 




1295 


4K (IK I 4) 4S0NS 18 PIN 1 10MW 






SHIFT REGISTERS 






3341APCFIFO 1 Uhi 




5,60 


3342PC 64 Bie StiiPt Reoisler 




4,46 


3347PC 30 Bit Stritt ReQisler 




3,95 


ECL RAM 






10410ADC/HU2108 


Special 6,95 


I 256 X 1 Bll Fully DococMd 15NS Ifi PtN 







MICROPROCESSOR 
CHIP SETS 



pan No. 
80eOA 

S09S 



Prio* 
95,65 
11.95 



Pan No. 

6803 
EB02 



Price 
5630 
11,95 



8212 
8214 
8216 

6224 
8226 
a22S 
6238 
6251 
B253 
8255 
6257 
B259 



2.75 
3.95 
295 
3.45 
2.95 
4.98 
4.96 
6.95 
10.95 
6.95 
10.95 
12,95 



6810 
6620 
6621 
6SS0 
6582 



3.75 
4.95 
3.75 
3.95 
3.75 



>R 

Part No. 


Price 




6502 


59,95 




6504 


9.95 




5505 


9.95 




5520 


6,95 


6522 


995 




6532 


13.95 




6561 


,3,95J 





C SCR's and TRIAC's ^ 

CI 060 ,34 SCR 5 amp 400V TO-220 

TlCnea .97 SCH 9 amp 200V TO -220 

TIC126fl 1,09 SCR 12 amp 200V TO-220 

TIC216a .99 Tnac 6 amp 2MV TO-220 

TIC226D ,95 Tnac B amp 4MV TO-22fl 

TIC236D 1,45 Tnac 1 2 amp 400V TO-220 

TIC245D 1 ,45 Tnac 1 6 amp 4MV TO,220 

Bl-Fet OP AMPS 

TLfl64CNl 3,7S Quafltowpovrtf TLOSlCP 49 J-FET inp-g) 

TU071CP .S9 Low nojse TL0S2CP ,99 Dual J-FET .npot 

TL072CP 1.19 OuBltownoiM TLOeflCN (-95 Quad J-FET npyi 

\ 3X074CM Z.35 Otjfld low ncusa ^ 



LATEST 

IN 

TECHNOLOGY 



"Memory Specials" 



16K MOS DYNAMIC RAM'S 06 PIN) 

416-3 (200ns) Ceramic S5.<5 

416-5(300NS)Ceramic 3,45 

4K MOS DYNAMIC RAM'S 
TMS4(J60-3C Special 2,95 

4K(4K K 1)300NS22 PIN 
TMS4O6O-20 3.9S 

4K(4K K 1)200NS22PIN 



EPROM'S 

csroB 

1KX8450 ns 

TMS2S32 

32K (4096 !( 8) 450 ns 

TMS2716 

16K (2K X6)450 ns 

(3 power supplies) T, I Version 

C2716/TMS2S16 

16K (2K s 9) 460 ns 

(Single 5V supply — Similar 10 Intel version) 

TMS2S64 

64K (8K X 3) 450 ns 




S S.95 
$ 36.00 



S 18.95 



S 10,45 



S395,00 



iz/ 



IN CANADA VlSrr OUR NEW CALGARY LOCATION 



^PElectnmic 

Sales Corp. 



PO BOX lOJb PRAMINGHAM, MASSACHUSETTS 01701 



MINIMUMOPnEHSIOOO.ADDSJOOrO 



iZ MffTfif flfl tfiilk^.. M. 


^^ Direo 


COVER POSTAGE £ HANDLING 


VISA AND 


z 


TolDphfii'4* Oc'tt'r- * tnp 


irrifl', 161/) ^730077 


foici^n cuiitonicra plc^nsf loinil pjiyeitrni o<i 
.111 inlefn4-itian4il iMfTK flralt or nll^rriAliciOiil 


MASTER CHARGE 
ACCEPTED 


o 
< 

m 






pci^l4il nioncif ordpr ii 


Antcficm dPlliir^ to 
























m 


Stit FERH1FH &T, 


SAJCTER CENTER 


jaOO COFFER1H SI 


^09 M.irLEOD IRAIL S 


.^ro KINGS WAY 


TTI 


HPKTHEAL Oll£&liC 


tO^O BAXTER HO AD 


aOWNSVlEV^ OMIAfllO 


UNIT I0<i 


VANCOUVER eC 


33 


44P 2K5 


OTTAWA ONTARIO 


MJH ssg 


CAlCARV Al.efntA 


wifi bjt 


_^ 


W :si4) rst ."Ki 


Kjr iP7 


T#< Hifi]e«Mit& 


T2H0J9 


tiv\ iM4l 430 3321 , 


<o 




TffI <Gl3J8?0 947t 




Tri 140^1 ^WU^,lt 


^ 


on 

o 



CIRCLE B5 ON FREE INFORMATION CARD 
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FREE KIT Cata log 



WANTED 



Auto-P-ajiging Cap-meter kit $79,95 

Phona 415-447-3433 

Write or Plionc (or FREE CATALOG. 
Average 1 minute Saturdiiy call ij Zlf. 



monies - 
TtSi a 
EXPERI 



nAr*c SCIENTIFIC instruments 

UfK\JC BOX I054R HVERMORE CA 'MjiO 



PLANS & KITS 

RECORD all telephone conversations automati- 
cally-Simple circuit starts your cassette recorder 
wf>enever your pfiore is in use. For construction 
plans send $3.00 to: BIX, Dept. B1 17801 Devon- 
shire, Northridge, CA 91325 

KIRLIAN camera kit, dynamite photographs, 
amaze friends, science tair projects, anyone can 
assemble. Send $6.00 plans, $29,95 kit. CRE- 
ATIVE PHOTOGRAPHY 403 Grand Blvd. Half 
Moon Bay. CA 94019 

SUBSCRIPTION TV decoder circuits. Detailed 
plans $4.60, JOE PO Box 61, Cumberland, Rl 
□2864 

SATELLfTE spfierlcal TV antenna easy to build 
from local parts (or $200.00, Detailed plans 
$20.00. GEMINI T.V., 183 Lamport Blvd., S.I., NY 
10305 

BUILD your ov^n descrambler for pay TV circuit 
plans $4,50, DECODERCO, Box 8930, Warwick, 
Rl 02888 

SOUND EFFECTS SYNTHESIZER. Uses voltage 
controlled oscillator and filter plus noise to make 
pure tones, wind, space-out sounds. Unlimited 
possibilities. Super model also makes bells, gun- 
shots. Etched, drilled, bare board with complete 
plans. Regular model $6,95, Super nnodel $9,95 
or send SASE for information. WAVEFORM PRO- 
CESSING, 7 Bradford Ave, Pittsburgh, PA 
15205 



RECEIVING tubes, old fashioned types, unused 
and boxed, TSUTOM YOSHIHARA, C 1-1 05, Deg- 
uchi-cho 34, Suita, Osaka 564, Japan 

URGENTLY needed: 12AP4 (1803-P4) picture 
tubes and parts tor li!CA pre-war television, call 
coiiect: (203) 521-5280 

WANTED; pre-1928 radioa and lubes, also pre- 
WWII teieviflions. DAVID SMITH Rt. 2 Box 696 

Rustburg, VA 24588. 804-821-2068 



HIGHLY 
PFKIFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do. Barta-RE-I, Box 248, 
Walnut Creak, CA 94597. 



BIOPHYSICAL MONITORING 

TELEMETRY transmitter detects arterial pulses 
with pressure sensitive transducer placed over 
wrist artery. Each detected pulse transmitted as 
audio tone, (beep), to standard FM radio. Flasii- 
ing LED provides visual indication. Completely 
assembled. Transducer, wrist strap, and battery 
included. Size: 4.4" x 2.4" x 1.2". Order model 
BPT-17. $39.50 plus $2.00 shipping. OMNl-TEK, 
Box 1318, Longmont, CO 8050 1 



Bwr^lar Fire Protection 



Protect Your Ltfft^ Honte^ ftusiruifi, fkuUf «tc. 




• Our wtolog shows ho*- Ensioit y&ur own 
alarm syil«mi and devicfts and lave t&SS. We 

offtr FREE wfilB'in engtnearing wrvite. 



FREE CATALOG '•"i::-;,';;!'::?;^.;' 



SuriJK Smi itv Go. Boi S2E02-RE lincoln, Ne. Um 



^frTVoftTTarnprReguIatedTowirSuppiyr 

Great for TTL Projects $19.50 

2. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
dosed. We bought the new memory 
boards and took these 4200A static RAMs 
out. They are tested and 90-day guaran- 
teed 100% good. 

Prime tested 4200A 4K RAMs $5.50 ea 

3, Super Saver. Micro ^041 1 , Ceramic 4K x 
1 dynamic RAMs 8 for $10.00. 

WE BUY SURPLUS ELECTRONIC 
INDUSTRIAL INVENTORIES 

DELTRONIKS 

51S1 BUFORD HIGHWAY ^on 
ATLANTA. GA 3Ch^0 



FOR SALE 



SCANNER/ monitor accessories — Idts and faoto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

FREE catalog, IC's, semi's, parts. CORONET 
ELECTRONICS, 649A Notre Dame W.. Montreal, 
Que., Canada H3C 1H8. U.S. inquiries. 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS. Box e2-M. Skokie, IL 60077 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25it. MESHNA, Nahant, Mass. 01908 

CABLE TV converters $39.95. Incredible gepage 
catalog (roe. ETCO, Box 762. Piattsburgh, t\IY 
12901 

GIANT communications guide. Info thru 1980. 
Worldwide LW- AM- FM- SW- RTTV- C\N- Fax- 
sate II Its- VOLMET- marine- MOAA- QSL'S- etc. 
$20,00 ppd. GCG, 1162S W. MoKinley, Fresno, 
CA 9371 1 



O 

z 
o 
a: 

& 
m 



g 
o 

5 



CONCORD 

COmPUTER 

componcnn 

1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 



W 



Series 



USJ MASIiUtHJBCi 
CHIC* MM D 

HO too '■ 



CPU CRYSTALS 

f^nq AfifHifMKn prioo 

11.00 Miz eaoo S4.50 

I i.a432 Momn 4.50 

S^ITVOTB 4,S0 

rVgms ZXI 

WTOFtautf 5.«0 

■♦004/«M0 4.SO 
I 4.tS*X4 B03a 



(714)937-0637 



TRS-80 

IGK Mtmorv AddOn 

•46"k,t 

Willi jumpers ana 
instructions 



I 5.00 

\i.ossa 

I 10.0 

«.o 

I U.3t3tB 

la.o 
\zr.o 



mrK-C^'i 4.50 

Cuo! SOie 4.50 

mltcltnj't 4.SO 

4 SO 

4. SO 

aoao/80ot s.eo 

KiaOA S.SO 

iSO 




isi ms m t 



EPROM'S 

2708 . . . $6.75 
1KX8 450NS 

8 FOR $48.50 
2716 . .$U.95 
mK(2Kx8]450NS 
8 FOR ?142.95 

mi |,59« 

32K (4096X8) 



\/iaea 



74LSO0 

74LSOS 

74LS03 

74LS04 

74LS08 

74LS09 

7«LS10 

74 LSI 

74LS21 

74LS22 

74LSS6 

?4LS27 

74LS30 

74LS32 

74LS38 

74LS42 

74LS4S 

74LSS1 

74LS54 

74LS74 

74LS75 

74LS83 

74LS85 

74LSe6 

74LS90 

74LS93 

74LS107 

74LS112 

7418113 

74LS1J2 

74LS123 

74LS1IB 

74LS1 38 

74LS151 

74 LSI 53 



,28 
.26 
.2S 
.2B 
.28 
.28 
.18 
.26 
JS 
.28 
.48 
.26 
.28 
J2 

m 

.65 
.78 
3S 

3» 

.eo 

.44 
.»5 
.9S 
.69 
.69 
j«5 
.38 
.48 
.48 

m 



74LSia 
T4LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS16S 
74LS170 
74LS174 
74LSr75 
74LS190 
74LS193 
74LS»S 
74LS196 
74LS221 
74LS240 
74LS241 
74LS243 
74LS244 
741-S245 
7«t.S253 
74LS257 
74LSKS 
74LS2Se 
74LS279 
74LS283 
74LS2a3 
741.5298 
74LS369 
74LS3S7 
74LS368 
74LS373 
74LS374 
74LS3e6 



1.15 
.75 



as 

.96 

ieo 

05 
.05 
1.7S 
75 
7S 
,75 
.96 
.SS 



1.40 
1.65 
1.S5 
1.45 
1.45 
2.25 
.96 
.95 
.95 
285 
.44 
1.00 
1,85 
1.20 
SS 
.55 
.55 
1.39 
1.3a 
55 



t K 



TerLMfMOLrjcjv. rrjc 




IQ12 



lWMflR4«7T 

ondfVTamtfMyboani.- 
Mf9ba ufKonditionttty 
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' Leedex Corp 
MACK & WHITE 
LOW COST VIDEO 




•»«OLiitiH WP4CT nwrm 

|%:- '64900 
iik=^-'»se2.inc 




with the purchase of 

tho APPLE II 48K 

select from the below 

SPECIAL PRICING! 

&3se^ printer.. ?599^ 
Disk IMcont.... 535'* 

Diskll. 475" 

Firmware Card. MS* 
UHFtoFtCACable.5'^ 
PASCAL Card... 399°^ 
SenPrinterCd... 179°° 

Si/pfr?Wod. 23" 

SwaylfOSelect.. 33°° 
Videol0012':.... 119°° 



APPLE II Computer 
with full 48K of memory! 

4089° V 



Plexiglass cover 

as shown 
$2495 




APPLE EXPANSION KIT 
16K Memory Add-On $aa 

MEMOPY ADO-ON KIT 
INCLUDES INSTRUCTIONS 



44 



CIRCLE 71 ON FREE INFORMATION CARD 



QUALITY stock and custom control panels and 
switch plates for computers, industry, home or 
auto. Free tlyer. CUSTOM CONTROLS, 4 Fern- 
andes Driva, So. Hadley, MA 01075 

CAPACITOR kits: Direct from factory beats dis- 
tributor costs. Aluminum, tantalum. Send $3.00 
for Info and 3 samples. STEELE INC, Box 422, 
McKenzie, TN 38201 

MICROWAVE yagi antenna for MDS complete 
with hardware, type N connector $49,95, SIGNAL 
ELECTRONICS, 4027 1Bth Avenue, Brooklyn. NY 
11218 



TeLlITE VISION 




SA 

W# manktricEur* tha hlarHBE ip»c 3-inflt«r C|41« & vjdio 
dl»h in th* warhj 4Tdb otin! W« «[|o Mil dtr*ct. ^^ 
Innnsdlit* dellv«/y or you pick up. CompJotH j \ 

Mllllt including ull11i]« TV Inlgmililon, g\i^ 
clifiinn s«nrlc« intj dlicouni ichAdulB. Sfl/id „cC'^ '"^ 
*1.25forpiHE*nflth*nallnfl nlP^ in'v 

tK TiGEfl TENNASl "^ 1,.'^ 

P. 0. Bo< Ml "^ T~ 

C4HBlbar;>. FiDiidj 3Z7fl7 *UI^ 



SATELLITE television information— build or buy 
your own earth station $3.00 U.S.— SATELLITE 
TELEVISION, R.D. 3, Oxford, NY 13S30 

RF spectrum analyzer, ASL model 8622, 10 to 
1,000 MHz, 3-inch CRT, manual and application 
notes, weight 22 lbs. Excellent condition. $895. 
M.W, ROBERTS, 3694 East Tompkins, Las Ve- 
gas, Nevada B9121. 702-451-3517. 

LASER handbook with burning, cutting, Ruby 
Reds, Go's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 

RYDER'S radio manuals pra-WWii no's 2 to 14. 
Best offer. CHARLES ZENTS, Rt 3, 1950 Rock 
Rd., Mansfield. OH 44903 

PRINTED circuit boards: Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 974, Waynesvlile, NC 28786. 
(704) 456-3739 



SOCHANNa 
CABLE TV 
r CONVERTER 



ORDER No. t71AE047 

Ifcafeaaaj ROUTE SN. 

I PLATTSBUHGH, N.V. 12901 

I T.I.: ISiei 661-B700. 



rm.. 






PARTS ' 



GET MORE CB CHANNELS AND RANGE! Fre- 
quency expanders, boosters, speech processors, 
interference filters, how-to books, plans. Catalog 
$1. CB CITY, Box 31500 RE, Phoenix, AZ B5046 

TELEVISION downconverters and decoders 
$99.95 up. Details for stamp. GW ELECTRON- 
ICS, POB 6 SB, Greenwood, IN 46142 

PRINTED circuit board— double sided epoxy, ap- 
proximately 2,5 sq, ft., min. Size 6"x12"i $5.00 
plus S2.0D postage and handling; send certified 
cheque or money order: CYCLOPS ELECTRON- 
ICS LTD., P.O. Box 40B9, Vancouver, R.C. Cana- 
da V6B-326 TEST equipment lowest prices B&K 
Leader, Hitachi, Viz, Beckman, OK Tool, Blonder 
Tongue, HCA parts transistors others, write call 
collect L. I. Electronics, 981 Sunrise Highway, 
Bay shore, NY 11706. 516-666-7360 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burrting Cutting, RiHe, Pistol. 
Pocket. See in Dark— Shotflun Directional Mike— 
Unsctamblers— Giant Tesia— StunwantJ— TV Disrupl- 
er — Energy Produclna, Surveillanca. Deleclion, Elec- 
trifying Ullrasonic. CB. Auto and Mecti. Devices. Hur^- 
dteds More— All New Plus INFO LNLTD PARTS SER- 
VICE Catalog $1. Infarmalion Unlimited, Dapl. Rg Box 
71S Amh««l, N.H. 03031. 



RATIOTRANS Gertsch RTllR S3 16.00 Mod, 241, 
equiv., RT 9R, $466.00, ST248, equiv., ST200, 
$90.00, or make offer. Call B13-S67-5300, 

BEARCAT scanners. Dealer prices. Big savings. 
Free price list. RADIO SALES. 3462 Oakland, 
Oshkosh, Wl 54901 



ATV Rasearch 



,„speciallttt in CCTV 
*nd eompuftr man I tort! 



Video monitws - cotor & B/V * TV Canwai, 
kits, P2rts % plans i" Video-to-HF itiodulttwi 
^ Free catalog. Phone or mils. (402) Sftl-STII 



13-RE ftoaiSwaiy 



Dakota City, HE. eST3l 



TEST equipment, new and used. Catalog $1.00. 
PTL Box 8756. Wfhite Bear Lake, MM 55110 

VIDEO recorder and camera with zoom lens. Use 
for surveillance, closed circuit monitoring etc. 
Accessories including movies are available — 
both recorder and camera for only $325,00 — 
supply limited. MEDIA ASSOCIATES, 616 Na- 
tional Ave, Mt. View. CA 94043 415/968-2444 

GET YOUR 
COLLEGE DEGREE 
IN ELECTRONICS 

-^!^^C^ at home in your spare time 

'- 1^ •-'Si ^^ / Now you can train for a moncy- 
*--. ^ Ji ^tiJ^T^^ making caraer in clccirumc^ ami fict 
your College Degree- No need to quil your jobr No Ume 
wailed on subjects you don't need... or iraveJing to class. 
Learn ekctronit measurements, Gircuitry^ jnsinimcn^ation 
— evcrylhing you nceiJ to qualify for a degree in elec- 
tronics. InstrtiGtors arc as close as your phone 
. , , and we pay the b\\[. No oblisation. No sales- 
man will call. MAIL COUPON TODAY, 




ICS 



^""^ II 



Ctotei for DsgriB Studits, Dipt H 
ICS College Centei, Sctanton. PA 1 851 5 * 
Ye&l Rush me free facts [cliing how I can | 
' train tor a career in electronics anti get my college . 
I degree at honie in spare time. | 

I Nimi . Age I 

, Mitm — t 



J_Ci[j/!U|;yili ; 



.LOGIC 
=J=« PROBE 
^ KIT 



MSUSe32 MICROPROCESSOR 
REAL-TIME 
CLOCK/CALENDAR 
GENEHAL DESCRIPTION 



HOBE STUDY COURSE OK CASSETTE 
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BUSINESS OPPORTUNITIES 



MECHANICALLY Inclined Individuals desiring 
ownership of Small Bectranlcs Manufacturing 
Business— without investiTiBnt. Write; BUSINESS- 
ES, 92-R, Brighton 11th. Brooklyn. NY 11235 



PROJECTION TV . . . Make S200.00+ per eve- 
ning assembling projectors . . , Easy , . . Re- 
sults equal to $2,500 projectors . . . Your total 
cost less than $15.00 . . . Plinm, Isnt & dealer's 
Information $14.00 . . . Illustrated information 
tree . . . MACROCOMGCX. Washington Cross- 
ing. PA 18977 



$700 per month earnings possible filling out 
income tax forms at home or tax office during tax 
season. We show you how. Simple, quickly 
learned. Details mailed free. No salesmen. Hurry. 
Btg demand. FEDERATED TAX. 2015 Montrose, 
Chicago, IL 60618 



EDUCATION & INSTRUCTION 



UNIVERSITY degrees by malil Bachelors, Mas- 
ters, Ph.D's , . , Free revealing details. COUN- 
SELING, Box 317-RE11, Tustin. CA 92680 



SWITCHING power supplies, learn how they op- 
erate, send £.95 plus 50(t handling. Calif, resi- 
dents add 6%. SDG Reaearch, 3947 Delta, Rose- 
mead, CA 91770 



COMPUTERS/DP 



COMPUTERS/DATA PROCESSING clearly ex- 
plained. Cassette learning seminar presented by 
consultant/college instructor. Listen while driving 
or relaxing. Send $19.95 (plus $2.00 shipping) for 
learning module R-10. Receive first module and 
capsule summary of complete series plus book- 
let. Contains 2 hours informative and practical 
instruction. CAREER ENHANCEMENT INSTI- 
TUTE, 361 Virgin a Street, Crystal Lake, IL 
60014 



MUSIC PUBLICATIONS 



ELECTRONIC musicians: For monthly reviews, 
schematics, equipment modifications and more, 
read DEVICE! Now in 2nd year. $15/12 issues 
{USA); sample $1.50. DEVICE, Dept. RE, 1085 
Broadmoor, Napa, CA 94558 



4Kx16 MEMORY BOARD with 64 IC chips (2102) 
in sockets. Super deal at $50 the complete board. 

$29 AUTO SECURITY SYSTEM alarm system S7,00 

SPACE MAN toy module PC board w/musical 10 
synthesizer chip, ROM has 5 programs, wierd noises 
blinking LEDs $3-00 each 

DATA STATION CONSOLE w/keyboard 9 inch 
monitor, power supply. Logic boards broken. $80 
Send for details on this one. 

Computer video monitor chassis 9 Inch, 12 volt used $40 
Computer video monitor chassis 12 inch, new $50 

Hy Gain CB chassis, trunk mount $9.00 

Qovt surplus walky 
talky, us«d cond. 
47-55.4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

^^ AN/PRC-6 

SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice ot one lens... close up, 

telephoto or gen. purpose. 

Requires 6 volt DC btry. $250 

Parallel ASCii-il Keyboard 

Unused $50.00 

Red LED's large , 10/$1.00 

Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 





CIRCLE 15 ON FREE INFORMATION CARD 



BiLLET ELECTBOIIC9 
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NPN HIGH VOLTAGE 1.59 

VCEO = 450 VDC IC = 3A (5A Peak) 
FOR TV HORIZONTAL SECTIONS: HIGH 
VOLTAGE REGULATORS 
REPLACES SN5076. 2N50T7, !N583a. JN5665, 
BOY94, BLI12e. 8SC!1J1. 2N5S40, 2SC1046. 
aN5466. TIP556 AND MANY OTHERS 



IHOUSE « 



LM3MG (CA3046) Transislor Array 75 

HCA 40430 4(MV 6A TRIAC TO-66 75 

CA30BG RCA Transislor Array 80 

LMSer Tone Decoder »» 

CD4IMfi PLLCMOS ,99 

LM3302 Quad Comparator .09 

2SC1S49 High Fren NPN TO-92 6/1.M 

MPS ASfl NPN GEN PUR ..,.,S/1.(W 

Sound Effects lUt $18.50 

tlw ££->□ 9 >ii ■ compJai:* hit mil 

conliii^i III Iha ]»r1i Eo'bund ■ 

QHfiflriior [>h'Q(^k] trourxl 

11^» new Taxift ImlnimtnTt 

SN7M77 Sound Chtp> tn* 

^« i i ,F-^^ ' ft tiQV<l pfOvidH buihi □] MW\ 

**^ '* 'Jfe li'l^rf^T % °''^ E*<rtchm «nd [nil to 

. ^t Ljli l-l'*^^t J ptoQtnfii iH9 T*fi&ui eom- 

^ ,~T^ Ri iV ^ ^yr tunilionjoHPioSLFOKillatar 

JHfcf . J r m^ I ;Jr; VCO. Nohio. Onv ShOl. and 

IJjVTii * ^^^ J -f_j_' Envelope Con[rDhi A QuAd Op 

^S . i '^^^K j til "^ ActjuiEablii f^ulAB Gej^erf- 

^_|- ■ M -^EB "^M * ' ^^'- ^'i^' OOTipsmtor and 

£^k:: ik^^HH — ..^. MuiEipIsi OtCiiHtiSf lor Bv*fi 

maim vorMlilily Th* 3'^' k 5" 
PC Soifd tmalut** a pfCtOVffMf 
at*a tfi eIIow (ni ui«r Bdd»d 
Circuitrv Eutiy proigruiinwcl 
1i3 dupNCJie E>pl(t«ion>,. 
PhtHf Guni, Sl*«m TrsfaU, Ot 
almoal ji inlinUi number of 
Other ■4Mjndi Tha un.i1 tiav m 
m4iihp<a at aft-pitf^Mhofti TM« 
1^4 pt>c9 iP£iucl«i all partf 
aiicmbly minull pr(,.ji ram lining ch»n«, Ind 3*|iil«(l 7547T Ctlip ipftCi- 
'niui.c-nv ]i funi 43n. I tV ballerr (no! indudrfli On boaid 1Q0HW *mp 
Will drivD a iinjlt apeahn diT*clFy or fha unir Can b« eonnaciaij EO tour 
i1*roo wilh mcrtdiiblia rciulEt' {^paahar noi ini::iud^] 

• 754T7 CHIP IS INCLUDED, EXTRA CHIPS *3,1B EACff 



Ar^^910 PROGRAMMABLE SOUND GENEflATOR 
The AY3-8S10 ts q AO pin LSI cNp wilh ttifee oscillators, 
three amplitude conuots, programmable noise generator, 
\.hree mixers, an enveiofje generator, and three D/A 
converters that are i::ontrolled by 8 BtT WORDS, No 
external pots or caps required. This chip liocked to an 6 
bit rnJcroprocessorchiporBuss (B0&0,ZS0,6&D0Qtc-) can 
be software controlled to produce alrnost any sound, II 
will play Lhreenotechords, make bajigs, whistles, sirens, 
gunshots, explosions, bleets. whines, or grunts. In 
addition, it has provisions lo control lis own memory 
chips with two 10 ports. The chip requires +5V @ 75rTia 
and a slandard TTL clock oscillator, A truiv incredible 
ckcuiL 

$14.95 W/Basic Spec Sheet {A pages) 
60 page manual with 3-100 mlerface inslrucElons and 
Several programming examples, S3.0D extra. 



V2W RESISTOR ASSORTMENT 
A good Tjix or S% and 1 0^i vs.i j [?s i n tKi1 h h\ h I d Jd and PC '\nt3 [^vical A1I 
n«w. firjE quality 



7 WATT AUDIO A HP Krr 

SWALL SiNQLE HTeWiD iC A-NO COMPONENTS fIT OW A 2" Jt 3" PC 
BOARD jlHCLUDEDJ RUMSON 12Vr>C QPEAT FOFIAMV PHOJECTThAT 
■HEEDS AN IHEKPEHSIVE AWP LESS THAN 5S THO « S WATTS 
CQMPATjBLE WITH 5E-Q1 SOUND KIT IS-M 



ULTRASONIC RELAY KIT 
INVtSlBLE BEAM WORKS LIKE A PHOTO ELECTRIC 

EYE. USE UP TO 2S FT. APART. COMPLETE KIT. ALL 
PARTS & PC BOARDS, $21.50 



THE PERFECT TRANSFORMER 

n7VAG primary, 12VAC secondary i@]200ma 
Great (or all you CWOS, or tow power TTL 
projects. PC board mount, 39^ «■■ V$2,SQ 
Size: 1,S " W x 1.25" D xl,25' H 



XAN SUPER DIGITS 



.6" JUHilBO LEO 

6920 COMUOM C.HTHODE 
6640 COMMON ANODE 



RED 

7 SEGMENT 



NOW * aUPIB READOUT *T * SUPER BUlfl TB«« •TI (Kl«j Irnh 

pdfflt LEDf,^idDutB, ncliacondfor f Ajocta a^Loldtiyot^rj.Co^pare&ur 
price «n<] send lor y^urs lodAy, tut hurrv, th« supply ii limited! 
SPECIF*: CMIHON ANODE OR COMMON CATHODE 



ne^^ 



MUSIC FOR YOUR EARS 



EBullet's Electronic Mush: Miker^" Kll has a. singly 20 Pin 
Microprocctior Chip wJiti ROM that hus bottn 
programmed 10 play ttie Iirs! 6 to 10 notes o1 'tiie3S populir 
tUFt«* listect below. Each lune can -easiiy be aicj^resied 
(ndividuaily or played sequencially altho puali oil a buitijn 
The 3 chime siiqiiffnces. are i]cliva,teij eiI any time by 
e^parale switch closures so whon ua<;d a a dODrboH, one 
door can play song$ while two othara will piay dilferent 
chimes Tnounit nas && witt sudie Amp and will runon 
•)tlur-(2VACor12VDC. Optional ItTVAC transiormar is 
Bvailabic. Conatnjciion is -iery simple, wori^^s wtih n-nyS or 
16 ohm £peai(.er, or horn speaker, {l^pt included ) Tunes 
can be rern'O-teiy progTimmed uisl ng a s-mq I e roi ary iwJt ch. 
(riot incii>d^>. » desired, 

CompJ«(*KlS $t6.M Ti^n»ronn»r $1^5 

(For operation on 11 TV AC) 



TuiHw: Terttdflr ■ wi ll«n> T»ll ' HdWujKh C rwui * $i«f Spvtgkd Dann*r 
' TJAHMDoodlv^ AnHrl<;B,Ajn«fhi:i - Dwtichlind L>ld ' W*ddk>«UBFch 
■ PHltKHin'i j-lh ind SIh ' H*irt BvU ' L J Vl«n E n Rom " S(v Wan Tlwru 
' Clfjiuntkla ' AynutUnv ' Jlikgl* &Mi( - i^-Dd Sm Th« OiJnn ■ Caiorm* 
P4BiVU«rH|ll«|*li-0 5ablMle'SinLiLucLi'Th*Snd'9lu*DMWb»' 
aridtmi LUIIJtby ' W«1lnilnlilir CMm* ' SLmtf* Ch.hnv ' DMc^ndlnii 

PARTS 

TL4M Bar/Graph Dnver 2^ I 

TBOS SV 1A HsflUlllDr 33 \ 

rSMOS »A TO-S Rog. 5V (Has t) eo 

LM3911 Tftm p. Transducer V10 

SSS Timor IC .49 

723 VoUaga Hog. H Pin Dip 50 

Tan tA 12V Rag 9S 

MiUlt P.U.T. W/Spoc! SO 

ll-'1 OpEo lAolatar W/Spflct 6Q \ 

• NO CO D-'5 

• SEND CHECK M O OH CHARGE CARD NO. 

* PHONE ORDEflS ACCEPTED ON 

VISA AND MASTEHCHARGE ONLY 

(214) 278-3553 

• ADD Sfs FOR SHIPPING 

* TX RES ADD S^i STATE SALES TAX 

* FOREIGN ORDERS ADO tOlb (EXCEPT CANADAI | 

(20% AIRMAIL) U S FUNDS ONLY 
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A^K ^H ^B Licenced by Sinclair Researcti Ltd. ^_ 

Microcomputer 

for everyone at 
a Micro Price 



The unique 

and valuable 

components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the IVIicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word entry: the 
MicroAce eliminates a great deai of 
tirasofne typing. Key words I RUN, PRfNT, 
UST, etc.] have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
thenri. 

• Excellent string-handling capability — takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
Input — to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 

• FOR/NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, atlov^ 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 



%^ \ The LMkroflcel - a new generation of 
^^•sA m .?:& r. MHM miniature computers 

A COMPLETE COMPUTER 
for $149.00 for IK Kit 

Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 




PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable In reverse under 
program control, 

• Lines of unlimited length. 

'Excellent value' indeedl 

For just $149.00 (excluding handling charge! you 
get everything you need to build a personal 
computer at home... PCE, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the (iflicfoAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce Is pleasantly straightforward to 
assemble, using a fine-tipped soldering Iron, it 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollarl 

The MicroAce owes its remarkable low price to its 
remarkable design; the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC Interpreter, the character set, operating 
system, and monitor. And the MicroAce IK byte 



RAM {expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC Interpreter mean 
little to you-don't worry. They're all explained in the 
specially- written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course In BASIC 
programmlng-from first principles to complex 
programs. (Available separately-purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with ever/ kit. 

The MicroAce Kit: 

$149.00 with IK COMPLETE 

$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful In constructing 
your kit, we will repair It for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt — and we have no doubt that you will be. 



Z80 A microprocesscr 
chip, widely recognised 
Bs the best ever made. 



Sockets for 
TV, cassette 

recorder, 
power 

supply. 

SUPER 
ROM. 




Your MicroAcfl kit 
contain*... 

• Printed circuit board, with 
IC sockets for all ICs. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 

• New rugged keyboard, 
touch-sensitive, wipe-dean. 

• Ready-moulded case. 

• Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAV£d 
and LOAOed on to a 
portable cassette recorder.) 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

• FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR IVIICROACE NOW!! 



ind Check, Money Ordef or quote your Credit Card No. to: I 

i^rnAr^B T^dA F^JItt FiHinnnr Qanta Ana r'olifm-nia Tin rrtr<o QOnnC " 



I Send Check, Money Ordef or quote your Credit Card No. to 

* MicroAca 1348 East Edinger, Santa Ana, California, Zip Code 92705, 

■ or phcms (7t4) 547 2526 quoting your Credit Card Nunnber. 

I Quantity Desenption UnEt Price TOTAL 





MicroAce Kit IK 


S149.00 






MicroAce Kit 2K 


$169,00 






Manual 


$10.00 






1K Upgrade Kit 


$29.00 




Shipmsn 

Bdde% 


ts inside Celifgrnia 
TAX 


TOTAL 





Amex. 
Diners 
Check 

Money Order 
Master Charge 
Visa 



Card No.. 



Exp. Date- 



\SJL 



City _ 



_^P- 
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lOOW CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit tirrique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky tans. A per- 
(ecl combination with the TA-1020 low T.I.M. ste- 
reo pra-atnp. 
Specifications: 

■ Output power.' 1DDW RMS into 8-ahm 

125WRMS intc4-otim 
• Frequency response: 10Hi - 100 KHi 

■ T.H.D.: less than 0,006% 

■ S/N ratio: better than SOtSB 

■ Input sensitivity: IV max. 
Power supply: ±40V @ 5 amp 



!^ 



TA-1000 KIT 

$51 .S5 

Power 

tnntlormer 

t15.00 each 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZERI! 




Graptiio equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. flew we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimiiing the 
non-linearities of the combirted speaker/room sys- 
tem. Fantastic features as follows: 

• 10 double slide controls for two channels 

• Cut out rumble, surface noise and hiss 
t Minimizes speaker/room non-liriearities 

• Frequency response from 30Hi to lEKHi 

• 10 torte controls plus defeat, monitor and tape 
selector. 

• Control range ± 12dB in 10 octaves (30Hz, 60Hz, 
120Hz. 240HI. 500HI, 1KH:, 2KHz. 4KHi, 8KHz, 
16KHZ.1 

• Operating vollaoe 117V 50/60Hz. 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE ttl.BO ea. 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

It Specification: 

W Sensitivity: - 65dB ± 3db 

IV FEQ. Response: 50 Hz 8 KHz 

^1^ ^^^^ Output Impedance: IK ohm max. 
^^ifl^h Fctar Pattern: Omnl-directlonai 
'' MB Fewer Supply: 1.5V lOVD.C. 
^^^ Sound Pressure Level: Max, 12066 
EM4RP S2.50 ea. or 2 for S4.50 



NEW MARK III 

9 Steps 4 Colors 
LED VU 

Stereo level indicator kit with arc-shape display 
panellfJ'This Mark III LEO level indicator is a new 
design PC board with an arc-shape 4 colors LEO dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB lo -l-5dB. The Mark 111 in- 
dicator IS applicable to 1 watt - 200 watts amplifier 
operating voltage Is 3V - 9V DC at max 400 MA. The 
i^ircuit uses 10 LEDs per channel, it is very easy to 
connect to the amplifier. Just hook up with Ihe 
Speaker output I 
IN KIT FOUM S18.50 



2 WATT AUDIO AMP 

Pre assembled un I is. Alt you need is to hool; up Ihe 
speaker and Ihe volume conlral. Supply voltage from 9'-' 
15V O.C. measures only 2" x 3W. making it good for 
portable or discrete a pp I lea I Ions. Comes with hock up 
data. 



BIV 2 FOR 
»,99 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level Indicator kit consists of 36 A- 
color LED (15 per channel) to indicate the sound 
level output ol your amplifier from — 36dB — l-3dB. 
Comes wilh a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow lloaiing 
or gradual output indicating. Power supply is 6'^ 
12V D.C, with TRG on board input sensilivity con- 
Irols, This unit can work with any amplifier from 1W 
to 2D0WI 

Kit Includes 70 pes. driver transistors, 38 pes. 
matched 4-color LED, all other electronic compon- 
ents, PC board and front panel. 



MARK IV KIT (31 .50 





MARK V 15 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All functions same as Mark IV bui this is with heavy duty 
aluminum front plate and case, Canbeeasilyslol into the 
front pane) of your auto, tnick or boat Ope rates on 1 2V DC. 




t41.S0 EACH KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL ese fi FEATURES 

3- Circuitry; designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain In a 
standard level even Ihe battery supply 
drops to a certain low voltage. 
■ 9" 6W cool/daylight miniature lluores- 
cent tube. 
• a X 1.5V UM-1 (size 0) dry cell battery. 
■ Easy sliding door for changing batteries, 
nti "it!, M ' Stainless reflector with wide angle In- 
» iu.au E^ creasing luminatlon of the lanlern. 



30W+30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as wclll Kit includes 1 PC SANTO 
STK-043 stereo power amp. IC LM 1458 as pre amp. 
all other electronic parts. PC Board, all control 
pots and special heat 
sink for hybrid. Power 
translormer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channell yet gives out 
less than 0,1% total har- 
monic distotlion between 




»Z.50 PER KIT 



lOOMz and 10KH?. 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
I WSilW PpwerSuplye 18VDC 
ONLY SS.dO EACH 





Tupe MU-52E 



PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8.50 ei. 

B. 0-30VOC 8.50 ea. 
0. 0-50VOC 8.50 ea. 

D. 0-3ADC 9.90 ti. 

E. O-tODVDC 9.00 ». 
All meters white face with black 
scales. Plastic cover. 



u^alJ 0.5" LED ^jmx 

ALARM CLOCK MODULE 

ASSEMBLEDIHOTAKITI 

Features: • 4 digits 0.5" LEO Olsplays • 12 hours 
real time format • 24 hours alarm audio output 
• 59_min. countdown timer • 10 min, snooze control, 
ONLY S7,00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
$Z,5D 



nEDS: 



DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL COOEI! 

SPECIAL J19.95 

• proximity tripgerec 

■ vDllage triggered 

■ mechanically triggered 
This alarm protects you and Itselfl Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
Irlgger the alarm Into action. 11 cables within pas- 
senger compartment are cut, the unit protects itsell 
by sounding the alarm. j-way PfllJTECTIONI 

All units factory assembled and tested - Not a kill 




SANYO HYBRID AUDIO 
POWER AMPLIFIER I.C. 




Typical ratings 

Operating case temp, B5°C, 

T,H,D, =• 0,5% I-20/-20KHZ 

Input resistance Po = 0,1W 30Kj«. 

Power band width 20HZ^0KHZ 

Freq. response lOHZ/vlOOKHZ 

Oulpul resistance = 8.n. 

With buill in pfctection circuit. 

All unlls come with data sheet, 

PART OUTPUT (W) SDPPLY VOLTAGE PRICE 

STK040 10W-F10WSIereo±16VO,C. 11450 

STK041 I6W-l-lSWStereo±20VD.C. SI8.50 

STK043 20W+20W Slereo±22V O.C, 522,50 

STK054 23 WATTS ±23V O.C SI150 

STK056 SOWAnS ±22V O.C, JIB.50 

STK050 50 WATTS ±35V O.C. J25.50 

STKI)70 70WAnS ±42V D.C, 132.50 

STK1050100WAnS ±50V O.C. J40.50 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits In the range of 88-108MHz with 3 transis- 
tor circuits and an omnl-dlrectional electric conden- 
ser. Element built-in plasllc tube type case; mike Is 
6y<" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot; sound quality was 
judged very good. 

$15.50 



FLASHER LED 

Onique design combines a iumbo red LED with an IC 
flasher chip in one package. Operates directly from 
5V-7V DC, No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA, 

2 lor it .20 

BIPOLAR LED RED/GREEN 

2 colors In one LED. green and red, changes color 
when reverse voltage supply. Amazing! 
2 FDH $1.50 



LCD CLOCK MODULEI 

■ 0.5" LCD 4 digits display • K'tal controlled cir- 
cuits • D.C. powered (1.5V hallety) • 12 hr. or 24 tir. 
display • 24 hr. alarm set ■ 60 mm. countdown timer 

■ On heard dual back-up lights ■ Dual time zone dis- 
play ■ Stop watch function. 

NlCiaOO (U br) $24.50 EA. 
NIC2400 (24 hr! S28.50 EA 



SANYO UHF 
VARACTOR TUNER 

For UHF CH 14'-e3 
Tuning Milage -I- IV --'-I- 28V/D.C. Input Impedance 75 
DM M, 1,F. band width 7—1 6 MHZ. Noise figure 1 1.5 dB 
MAX. Size 2y%" X 1 '/<" X V. Supply voltage 15V O.C. 
Sound LF, ~ 58.0 MHZ, Video I.F. - 62.5 MHZ 



All unlls are brand new 
Irom Sanyo. 
MODEL ft5-B-405A 
135.00 EACH 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 -"15 Watt Fluo- 
rescent Ligtit Tubes. Ideal 
(or camper, outdoor, euto or 
boat. Kit includes bigh volt- 
ase coit, power traosistof, 
beat sink, all other electro- 
With Cm Onllf nic parts and PC Board, iiflhl 
iS.SB Per Kit tube not inoluded! 




SUPER FM WIRELESS 

MIC KIT — MARK ill 

Tliis new designed circuit uses 111 git 
FE(3, FET transistors witli 2 stages 
pre amp. Transmits FM Range (88- 
120 MHi) up to Z blocks away am) 
with tbe ultra sensitive condenser 
ji^ microphone thai comes with the kit, 

^- allows you to pick up any sounO 

within 15 ft. awayl Kit Includes all 
FMC-105 electronic parts, OSC coils, and P.C. 

S11.50 PER KIT Board. Power supply 9V DC. 



J^l 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUS IVE! ! S3.95 ai Never worry aOout battery, 
^ V Model F-179 because it has none! Easy 
t^ ^ to carry in pocket and handy 
"^ Jk to use. Ideal for emergency 
^^'*' light. It generates its own 
electricity by squeezing grip 
lever. Put one in your car, 
boat, camper or home. Vou 
may need it some time! 




\. 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut oft when circirii is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must lor OCL 
circuits. 

KIT FORM 
S8.T5 EA. 




'FISHER" 30 WATT 
STEREO AMP 



«ft 



Super Buy 
Only iM.m 



I^AIN AMP 115W X 21 
Kit Includes 2 pes. Fisher PA 
301 Hytirid IC all electronic parts 
with PC Board. Power supply + 
16V DC (not included). Power 
band with (KF1% ±3dB). Volt- 
age gain 33dB. EOKi - 20KHz, 



SPACE WAR SOUND 
GENERATOR BOARD 

ifi" ^^ ^'^"'^ "™ pre assembled mottuie 

* -^ for a toy laclory. The board gives 

out 6 dilerent seleclabie space 
sound with LED light effect. Sounds 
include DFO take-oft, space gun blast, wave, and space 
chime. 7 LED on the board will work with I he sound. 
Reauires 9V battery to operale. Speaker no! included, 
SPECIAL IS.aa EACH SPEAKER tl.ZS EACH 




ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus W DIa. plezo ceramic 
disc on circuil board gives a distinct 
high Ireq. buzz. Jnil contains an l.C, 2 
caps, 6 resistors and is already pteas- 
sembled. Requires avbattery to operate. 
SPECIAL 2 FOR ^2.111 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

Ttiis new assembly easily converts 

to a counter, stop watch, warble 

and pulse alarm generator by add- 

<^f "XM '"^ ^ '^^ components. We supply 

«.■' tiSM (fie data and typical applications. 

Requites 9V battery to operate. 

SPECIALS FOfltl.M 




PUSH-BUTTON SWITCH 

N/Open Contact 

Color: Red, White, Blue, Green, Btactt 

VtXM 

'_^^ fJ/CiosealsoAvailabte 

"^P, sot each 

'LARGE OTY. AVAILABLE 




HEAVY DUTY 
\x;f CLIP LEADS 

K 10 pairs — 5 colors Alligator clips on a 
22'' ionfl lead. Ideal (or any testing, 
S2,2D/pack 



BATTERIES 

PK/J10,00 f f __ NICKEL CADMIUM 

2PKS/(19.0C ^-~.^__^ 7 ~~-^. BATTEBY 

ILLUSTRATED ~~~°-~--^ (Tf ^*'''* 

LESS COVER ---t/ 'D'SIZE 

Outiiiit: I.a Wtlti S a.g MtlVimt. Consists of thiet »cli 
' 2 Volt "D" silt NItkel CaUmlum Cells slicked and plasiic 
jilm ciicapsulaied- To^s are provided at each end tor erec- 
Irical conneCLeans. The individual cells can I>e cut apart if 
Jesircd Rated recharge rate i^ 30 mA, H-IB hours. Siie: 
MA" dia. X 7" rang Nc^. Shpg. Wt each Dack, 1 tb. 



'C" SIZE BATTERY PACK 

i_M>^ 10 C size ni-cd battery liv dng pack. 

VSCiK, gives out 12.5V D.C. 1.B amp pet 

hour. All (resh code, pull-out from 
movie cameras. Can be disconnec- 
,Bd to use as single c cells. Hard 
'10 findi15.00 per pack of 10 batteries 




NI-CD BATTERY SALE 

1 2V Pack -ISO MZ/Hfl sue 3" X 1" K 2" 
U.aO PER PACK 

4 AAPack450MAyHR 
».tO PER PACK 

All above batteries are used but late date 
cade amtweguaranteetotaliebackalibadonesforeKchange. 




ELECTRONIC PIN BALL 
MACHINE 

That souoss and plays like ihe 

real thing. Ail units are brand 
new hut without Ihe case. Func- 
tions o( the game include double 
tiippar control, kicker control, 1 - 
4 players, 3 Speed ball control, 
lilt switch, automatic score, extra 
bonus cave and many more. Ail 
solid slate wilh LED panel, no 
nwving parts. Requires 9V bal- 
tery to tolerate, speaker nol 
included. 
A perlect gift tor yourself or friends. 
SPECIAL U.BI EACH 
SPEAKER iMi EACH 




% 



ULTRASONIC 
SWITCH KIT 



Kit includes the Jltra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot ot uses such as 
remote control for TV. garage door, alarm system or 
counter. Unit operates by 9-12 DC. Slo.SO 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

well as stop watch (unctioni! Battery 

artd back up light is with the module, 

Size ol the module is 1" dia. Ideal (or 

use in auto panel, computer, instrument 

and many others! $8,95 EACH 




SOUND ACTIVATED SWITCH 

^ All parts completed on a PC Board 

'^^^ SCR wifl turn on relay, buzzer or 

^^^^ trigger other circuit for 2 ■ 10 sec, 

^VNHk (adjustable]. Ideal for use as door 

^^^V alarm, sound controlled toys and 



t1,T5 U, t.5V 



many other projects. Supply voltage 
9V D.C. 



2 (or $3.DD 



FM WIRELESS MIC KIT 

it is not a jack of cigarettes. It is a 
new FM wireless mic kit! New de- 
sign PC board (its into a plastic 
cigarette box (case Included). Uses 
a condensor micropbone to allow you 
to have a better response in sound 
pick-up. Transmits up to 350 ft.! 
With an LED indicator to Signal the 
unit Is on #rmil KIT FORM $7.95 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

^4 mt EC 80O MA adjustable, fully regulated 
by Fairchild 7aMG and 79M(5 voltage regulator l.C. 
Kit includes ail electro- 
nic parts, filter capaci- 
tors, i.e., heat sinks 
and P.C. board. 
Sia.5aPEHKlT 



AA SIZE NI-CD SPECIAL SALE 

RECHARIiEAaLE BATTERIES 

LIMlTrOQUAfiTlTYAVAILABLt 



SUB MINIATURE 
TOGGLE SWITCH 
6 AMP125V A.C. 



SPOT 


$1,20 


SPDTMDMENTARV 


SI. 40 


DPDT 


SI. SO 


DPDTMOMENTARV 


11, SO 


DPDT (CENTER OFF) 


SZ.20 


3PDT 


S2,20 


3PDT (CENTER OFF) 


SZ.50 


4PDT 


SZSO 


4PDT (CENTER OFF) 


S3, SO 



-^ 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Lses IIA723 and ZN3055 Power 

Tfl output can be adjusted (rom 

0-30V, 2 AMP. Complete with PC y* 

board and ail electronic parts. 

Trans(ormBr for Power Supply. 0-30 Power Supply 

2 AMP 24V x 2 SB.SO Si 0,50 each 




l.C. TEST CLIPS 

Same as the E-2 clips .571; 

With 20" Long Leads *'^-" 

I n Slack and Red Colors per pilr 



SOUND GENERATOR l.C. 

Creates almost any type o( sound — gun shot, ex- 
plosion, train, car crash, star war. birds, organ ext. 

A built-in audio ajnptifier provides hioh levef output. 
Operates (rom one 9V battery. 28 pin 
dip; we supply the datas. jj.go each 



ELECTRONIC SWITC 



CONDENSER TYPE 

Touch On Touch 0(( 

uses 7473 l.C. and 

12V relay 

$$.50 each 




1 WATT AUDIO AMP, 

All parts are pre-assembled on a 

mini PC Hoard. Supply Voltage 6 

9V D,C. SPECIAL PRICE $1.95 ea. 



i^ 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from OHz - lOOKHz ±D.5dB! 
Added features tike tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power lluctuattoni 

Specitications: - T.H.D. less than .005% • T.l.M, 
less than .005% • Frequency response: DC to tOOKHz 
±0.5dB • RIAA deviation: ±0.2dB • S/N ratio; bet- 
ter than 70dB • Sensitivity; Phono 2MV 47K/Aux. 
100MV 100K ■ Output level; 1.3V • Max. output: 15V 
• Tone conlrol; bass ±10dB &_ 50Hz/treble ±10dB 
@ 15Hz ■ Power supply; +24D.C. @ 0.5A 
Kit comes with regulated power supply, all you need 
Is a 48V C.T. transformer @ 0.5A,. " 
ONLY S44.$(l 
X'former 
S4,50 SI, 





SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1" X ¥«" X W 

Supplyvoltage 1.5V -12V 

Ideal for Alarm or Tone Indicator 




A% FORMULA INTERNATIOflALIIIC. 

^^t ^^2 i i J I jIII.BJEL.a XIIB. J L I ■.m.I IIIH Jill X H Aff I «_ 



SSSffi 



'f.d-iu. U..I.. rzi!^iiir 



ikirrma ane t4ANl^LlNS cuAnd^r- 



Omt laOJj fluwhiM 



I ord.rt Aecapu^ en vm at Mc ONLY. NCh CO.D./llert Hauri te-T Man. itinj sit. 



n/flo 

S«nd »1 .09 
ForOitaiiad 
Cmliiogui 
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LONG PLAY -- 
10 HOUR TAPE JBI 
RECORDER 



Top quality AC-DC ca^elte 
recorder, miKllfieil to provide 
5 coptiouous tiours of re- 
cord in^ and playback of true 
fidelity, distortion-free ^und 
on each side of cassette tor 
a total of 10 flours. Unit has 
many special bulit-in fea- 
tures. TDK D-CISO cassette 
supplied. 




You come out aliead wHtv our specials ...Just 
at these great prices and slock up your lab I 



$125.00' 



PHONf RECORDING ADAPTER 



Iteoord inccmin^ and outgoing 
tails automatically witii this alt 
solid state unit coppected to 
your telephone jack and tape 
reconter. Starts recording whcp 
phpno is lifted. Stops wlien you 
hang up, making a permanent 
record. Easily ips tailed. No 
monlhly charges. „ „ 
FCC APPKOI/ED $24.50 



VQX VOICE ACTIVATED 
CONTROL SWITCH 




Solid state. Seif contained. Excel- 
lent adiLfStable sensitivity. Voices 
or other sounds activate and con- 
trot recorder. Uses recorder Piihe or 
remote tn'ike. 



m I IM X «" 



JZ4.95* 



€ 



Phone call Adapter $24.50% VOX $34.95', ('plus 
$1.00 ea. shipping & handiingl, ID fir. Recorder 
il25.00* rplus HOC siiipping £ liandiing}. Cali- 
fornia residents add tait. Mail Order, VISA, M/C, cod's 
okay, quaptity discounts available. Money back guar. 
Free data. 

MIC SALES, Dept. 19 9335 luhec St., Bix 92e 
Downey, U 9D241, Phone 121 3) SE9-8519 



SOCKETS 



& 18 pin 50)t4.»s 
20 pin 40IS4.9S 
24, 2a pin 30I%A.»S 
40 pin Z0/t4.95 

SEMTCONDUCTORS 

Gen purp SE^nai diodes 50/(2 

GT5306 NPN darlinglon 100/18.95 

NPN Sim 2N3904 100/t7.9S 

PNP Sim 2N3906 100/tl.9£ 

4N2e OptO-ISOl, SfW 

SN76477 sound ICKM.SO 

MA1003 1i2V DC clock module »14.e5 

16K DYNAMIC RAM 8/$39! 

Expand rtiamory in TBS-SO -I and -11, as vveli 
as machines made by Apple, Exidy, Heatti 
H89, newer PETs, etc. Low power, hlgr> speed 
(4 MHi). Add $3 lor 2 dip stiunts plus TRS.80 
conversion instructions. 

DC ROBOT MOTOR 

DC fractional horsepower motor runs on 
about 1 to 5V, Nol a servo motor by ahy 
means, but good lor experimenting with 
robots, toya, {jamea, sic. io/t2.fi5 

FRtE CAtALOCUEr Find «tl mort iboul Mir prodiJCt lln«. 
TEAUS: Cib raa Kkt tut. Allow Sh lor shipping, ■xctfta n- 
lurv^Kl. OriSBTS undvr^lSKM |1 riWKlling, VISA^rt^M^ffrcanT 

of^ti CI25 mkn] ciil {tMi H2-H3t, 24 hfi, PbH9« tiv:Jude 
a1 FMl Bddrvu IdT UPS dAHvCrr. SaIb priCM giTcd Through Covir 
mcinth oF nuQazIm, Dlher prlcss aubjoct to chvi^ wilhioul 

nOllC«, TiU-Kp*Jlr**H4Uni*lilHTMdr C^H'KOfl 
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Send For Our FREE Catalog Today! 



SELECTABLE 
VOLTAGE 

SOLAR PANEL 

UNIQUE! ^ 

• Snap- On Reflectors 

• 1$t Multiple Voltage Solar 
Power Supply! 

• Excellent Battery Substitute 
3, 6, or 9 VDC @ 50 mA! 

Clt. No. *aCU«413 

Atirccli>4 .!'/< K 5^ X '/t" black pl»sttc c«h houHa 24 
cr0&cfrni *h*r>ftd silicon allvars, Brranflvd uuUir k 
piasllc faceplate canslAting oi IPOs ol bubt»l« miiB- 
ni1l«ra wnich enKaiicQ IFit Lkght and Insure oollmum 
C9ll paHormanc*, Ir^ addition, iwo * v. 5" rafieclor 
panals tii t?n aithar aids of int case, (simLlar \p a tan- 
ning mirror} thui providing' maximunn li^hl coiivclion 
and panaj aiticiency, Thraa miniatuia mm. Jacks are 
top FTiDuntad and 1ab4i«d 3V, ev. and QV. Jvat piug 
inio Ihe voilaga you naedi Peliyaft SO ntA w all 
vnltapaa. tundar luii aun). Excallant battery su&atttute 
in Iranaistoj radioa. small nvolore & lamps, elo- Comaa 
w/mini plug wiin \a" Inauialad wire leada. . . . For 
Laaal Wl: 5 oi 
i •: -~- .- COMPtETE coupon AMD HAIL TD- - - 

Poly Paks 

P.0.BO](9«i,nE11 SOUTHL¥NNFIELD.H*.Oia40i 

Send m* Sotsr P4>Ml* 9 SIBJM •«. 

plui ta Hch tor paiUtf* • Handnng 



Featuring the Largest Selection and Ihe Lowest 

Prices on a wide irarlety of quality electfonlc i NAME. . .- 

products, Includlna: Computer Peripherals, i j^£,Dmgg 

Solar Devices, Speakers, Audio Equipment, and i 

much much morel Take advantage of our 25 j CITY . 

years as America's foremost supplier of dis- , STATE . 1*" ■ 

count electronic*. ] Enelo»«l li □ CHBCk, D MONEY OBOEB 

^^H For Faster Service l^^feD ' ^*'«» •"» ° mastercard □ visa 

rvB* I Order By Ptione ^^m[AceT.* 

l__— - — 1 -617-245-3828 '-^^^Kl i □ swtdiwjfourFHCCeantoa 



_EXP. DAT! . 



FLASHING L.E.D. 
Lltrortix FRL.4403 

dinuMd rttf bd wllh b«9ll 
inlliitittigwril 

pv^rmhahr r, SvSQma. 

2 for 11 .70 r)t 



AXIAL ELECTROLYTIC 
CAPACITORS 



t.ODOIMFDISVDC tLCSaa. 

3.r;B" h«ie K i-ina"aianHi*f 
eOOMFP.IOOVDC St.OOea. 
2'1i'it"r««flp i"di>ni«l*f 
a:7M MFD1flVDC3lort1.S(] 



DUAL 50K SLIDE POT 

IjtMirlapvr $1.,S<]«tch f 




COMPUTER GRADE 
CAPACITORS 

AU.*nESIUNDHEW 
1.7IH MFC. 
1$0VOC UM 

IVi in.aia-k*'A in. 
3.CM» MFD. 
150 V PC. 12.En 

3in.dla.x4^ In. 
e.aoaUFD.Eovpc. S2.se 
1-3igin.<jla. ■>'/< In. 
22,n>e M FD. 1 S VDC. t2.»> 
3in.dla.ji!^i In, 
22,t>D0MFO.S0VOC SS.Sd 
3ln. dia. x4Vj in. 

CL4MPfiT0FltCaf>ACiTOHSU«Ba. 



HEW 

n 



] inch Iflng. 2 '^ iiKh illda 
knebm Iqr (lliija poMi 3Pc ttch 



50K SLIDE POT r5*E-ct 

Ktwb»1wtiW«n _,, , 



• y t/?inch ''Qng • l-:i/4 i^H &lid*e 



TRANSFORMERS 
ITS volt primaries 



# 



^ VOLTS fir 2«HA. It.Si 

eV0I.T$C2S«MA. S1.S£ 

12,eV0LTSC.T. cr3»MA. *1.5Q 

1 2.« VO LTS C.T. dr1 AH P. ».7 5 

16.& VOLTS {F3 AMP H.W 



POTTER BRUMFIELD 
4 PDT RELAYS 



* UA4d hrt ruUt ll>l»lt 

una E DUA mtlti es avai lab le 



32/44 IDOEQOARD CONN eCTOR 
TLH SOLDERTA1L .IH'K .20D" 



LAftOE QUANTITIES AVAILABLE 

ii-3£«ich ioror9is.u 



PHOTO — FLASH 
CAPACITOR 

nOOMFD 530 VOLTS 



m,- 



kI V< 
50 Each 



3x5" OAKTRON 
_SPEAKER 

5oi. Mflgncl 

QQHM Impedance 
$Z.SO*ach 
LAAQE QUANTITIES AVAKASLE 



ALL af CTROniCS CORP. 

MS S. Vermont Av.. Sf WO FOR OUR FREE CATALOG 
Lot A40*1mh CA 9000e 

(21 ai aeo-8{)oo 



SIcf* k Warahoutc Houm 

a AM ^ S PH 

Uf3tviat thru Friday 

Saiurday 

1C AH ' 3 PH 



TERMS 

*Ouantlliaa LlmJlAd 
*Miin.Or4«rltO.C» 
» AcM IS.fH] 

Shifvjnfl L^SA 
- CiliL Raa. Add frK 
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ELECTRONICS 

CATALOG! 

Over 

1,500,000 

Parts in Stock! 

• No minimum order 

• Volume discounts 

• Orders shipped same day 

• 100% money-back guarantee 

• Phone orders accepted 

We carry semiconductors, 
capacitors, resistors, switches. . 
po entiometers, transformers, 
nardware, and much, much more. 

WRITE OR CALL TODAY for 
your FREE GAL WEST catalog i 



(213)S89-2209 



Masterctiarqe 

Visa 

Bankamencard 
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31320 Via Colinas Suite 105 
Westlake Village. CA 91361 
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MARK IV LED POWER LEVEL INDICATOR 
icpo. • Display Rart^G -3€id.B tq+5dB 

KIT S31 .50 * Floating or Gradual Outpul Indicaltng 

I* KJt includtM transistors, lads, capaci- 
tors, resistor's. PC &aa^^ir and silk 

scrdanQcl iTiQtgl front panel 




MODEL 940 



DATA PRECISION 

TEMPERATURE METER 

• Wide-RanginB -&5'c to +i 60*C 
-&&"F ta302'F 

Dvarmatt o1 tanQt 
« Fast e»condf Id 9SK ol 
fiiApl ch<ng* Innjdmg 

* Varsatila iw>ech-iflJ«ctabl« rai- 
elulign<0.1" or t 'find 
dsgirvar C or F. 



189 



00 



EXAR 



XRrMJCP 

y^-us~icp 

yji-HMCN 

yJ^-i^a^^t* 

xn cua 
y.n-cifi2 

XB-L5iSCP 
XN-Se7CP 

xn-i4sacN 
:xH-iuap 

xn-iaABN 



■tl2 
1Q.22 

Boa 

1 39 
04 

1 11 



1.13 
S4 

2.5} 

Mt 

1 19 



IBuplWulp 

; 1 1 1 J ,95 

1 30 1 OO 

l.^&D 1 31 

I 40 1 10 

1.40 1 18 

1.40 lie 

3 06 i.r* 

i.» 1 30 

► .54 130 

4,00 4.00 

3.38 3 81 

3.30 3.01 

0,10 OSI 

743 0.13 

S.49 S.iS-B 



1 M 

.91 



8T J5 
5.S9 J,a4 



xft.jjoacp 

Xfl.JJpBCP 

3<R.J312CP 
XB.J31*CP 

xn.ii^acp 
:xn.}340cp 

!!«l.J342CP 
^.JSJICP 
XB.lJiaCP 

:<B.j3?aep 
>:n.i2S4CP 
»Fi.}3aacp 

XKUJSJ4P 
XFLrlSilseP 
XR'}U7CP 
>:it'3403CP 
XR'3&:4CP 
Xlt-413eCP 
XfUiBICP 
XRndflBCP 
XR'^IISCP 
}Ut'4aEblCP 
XR-4741CP 
KR'CiSaP 

XRrfiH34CP 

Xn^S34ACP 

HH^IIiBP 

xnrjizip 

XR-SOSBCP 

KH-issoocr 



.S4 79 

B4 .79 

33B 2BI 

2.B3 2.1 B 

2.33 kBfl 

2.10 I. 7E 

3.94 3.23 

3.45< 2B9 

2.B7 2.t4 

233 t BO 

t BB (33 

I.B3 i.27 

.S3 7B 



03 



,7B 



I.ES 

2.S3 2 44 

o.ao b.OI 

3 22 2.eS 

ill 1.43 

rSO 1.25 

DO .K} 

2.49 2.0'7 



I.2S 
1.37 
I 20 
.79 
1.29 
2.42 
3.13 



2.25 
2.25 
3,75 
1 82 



1.03 00 

1.10 .01 

1.02 BE 

U S3 

1 03 00 

I.IM 1 01 

I. BO 2.0B 

l.&tt 1.33 

111 1 la 

1 BO 1.50 

1 BO 1 50 

SIX) : 50 

1 4B 1 ?l 



MITEL— SUPER CMOS 

MD74SCl3?AE J5 10 WD74SC3J4AE tl.23 

MD74SCl30Af 510 U&7ASGB3.3AE 7 J3 

WD74SGia9Al 5.10 MD74SCB34AE 

UD74Sa3}At 5.10 MD74SCB40AE 

MD74SC:i3BAE 6IO MD74SCW1AE 

MD74Si:239AE 5 iO lhlD745C5a3AE 

MD74SC340AE 5 91 M074SCB0JAE 

WD74S<:24IAt 6 91 HD74SCfl73A: 

MD74SCS44AE B,9> HD74SC574AE 
MD745C3TaAE 7 23 



Tai 



EPROM 

2708 *9'* 



EPROM 

2716 10 



MITEL 

KEYCAP PULSE DU1.EH 

MT4320AE 

WT43JJAE 

Mr4335AE 

MT43leAE 

B X4 LATCHIHQ AHALOQ 

SWITCH AH HAY 

MTWOlAE 

VT?S04e€ 

OTHF PlQITAL DECODERS 

MTBOJOAE 

MTMWAE 

MTBS03AE 

WITSB'E3AE 

DTHF FJlTEFt 

krTBS05AE 329 8B 

HYBniD DTMF KECfllVin/DeCODER 

UHBBZIO 3 ftflOO 

MHBBZDfi 185 DD 



314 SO 

14. BO 
1201 

12.M 



323.40 

20 IS 
22.40 
22.40 



TONE niHoin 

MUMM.AE 14 

MU305AE J 

T'SESHEBIT LCD OECODtn/ 

□HlvEn/LATCH 

Mp40»5BE S4. 

MD4ge«9C S4 

OUAD LV-HV TlHAHBLATOn 

Mb4104M H 

7'«E0MEnT. HEKAEtCliWAL LIO 

b^ODEH/DHIVEK 



MEH31IBE 

IWIM5I I BE 

aO-'BEaMENT 1x0 DRtVLR 

UD4530BE 

X2-SEDIWEffT LCD DRtVLR 

M[K332eE 

OCTA^ BUSTRANSCEHVER 

MDJ4CJ45AE 



£3.42 
3.44 
24a 



30.74 



The Link Kit. . .for exploring the 
advantage* of FIBER OPTICS. 

from MOTOROLA 






KIT « 
HFOL01 




»z 



• prOvl^BS an aptical link cnpHbii of 
vmltting dot* ■! NFI2 rota tQ20 mti/i 
a illowa familiArbtYVvith f\hmi optlci 
^£fi^_^ M^ila •xp«riin Bntjng w4th 
■duKl circuit! & ayiittmc 
• hai bisk: doiign 
•quat^ono Rfvd OKamplot 
a iiiuiitrttn g«n«ral «ppllc»ttOFti 
Erf fhbar ofithcm 

Onlv...$99.00 



HYBRID AUDIO POWER AMP LI FIERS 




si-ionxscicw^ ( e.95 

Si.T02U:i!?C'W) t13.9Q 
A>SI'94SikI^»c lor ttxvei 

SMa3nj[30WhX19.D0 
SI-tO6OG[&CWfS27.a0 

A^I-lCHSOctai law abauol 



TRIO I 7,M 
Tn20 S10.H 



TPLS $13.H 



Mota: Orn TfunitnrFFi 



Intersil LED or LCD 

3% DIGIT PANEL 

METER KITS 

BUILOA WORKING DPM IN 1^ HOUR WITH 
THESE COMPLETE EVALliATtDN KITS 

r>»t lh»l« rilw pArift iOi v&unol' wllh InlDni* c taw 
co*1 proitcitvping k^Fi. comptat* w.fh A/D tonvtntr tnO 
LCD dl&plDY C71DS] or LED d\-ni\Mi |71D7^ Km pr^vii^B 
Jilt mitiiiH^, inc' PC <aovti, for t funciien mg panai mUbr. 
Hn.TiHE1ir [LCD) ,tMII |CLTIB7mUP| Ijl.ia 




SOCKETS 



Standard 

Soldertail 



A«T 

A14T 

AlOt 
AiBT 

A74T 



'^ 



LOW 
PROFILE 



A»rT-T( 

A14rT-TI 

AiaiT-Tj 

AISZT-T1 
AM2T-TI 
AaZTT-TI 
M4ir-TI 
UBIT-TI 
MOZT-TI 
dOLJD 

ASQ 

Ai4a 
Aiaa 
AiaG 

A22a 
A24a 
UB<i 
A30Q 

A4oa 



WIRE 
WftAP 
Level 3 




TIH 



AaWTrTi 
A14Wr-T| 
AlOWT-TI 
AiaWT-TI 
A30WT-TI 
AI2WT-TI 
AJ4WT-TI 
A28WT-TI 
AMWT-TI 
A40WT-TI 



1.H 



1% METAL FiLM 
RESISTORS 

10 for $1.95 

VAIUES AVAELAQLE: 

icon 2tK3n \KSi I.SKO 2KO 
1 OKI! 1 5 ra 2001 1 OOKO 200Kn 



SILICON 
GENERAL 



\'3* 
W33IX1 > 3.00 

»3J0DN 3-70 
503O1AT 1 30 
»S301AN 1 2B 
&03D1AM 
5C3D3T 
BiOWZhl 
5030BT 
5a309At 

sasoSM 

5G30rT 

&a307IW 

M30«T 

5i030BU 

5<SJ0BAT 

5a30«Ul 

S0309T 

H309K 

S0310T 

SOJiOH 

£0^1 IT 

S0311M 

soam 

M31TK 
SOJi" 
»33C0»T 3 00 

6fi320-05K J« 
K33H'a»P 1 ?0 
S0320.5.2T 3 00 
SGS20.E.2K3 40 
WlM-fi 2P l.TO 
SCI320'OSr 3 00 
5C32Cl-OBf: 3 00 
Sa32C-DBf 1 70 
SG32D-13T 3 00 

9iJ2Q'-iiy, 3,00 

5G3Z0'I3P 1 7D 

5>ji320->6T 3,CQ 
5C320')5>; 3.90 
S1J3Z0-16P l.TO 
503Ki-ieT 3-00 
5G32IJ1?k; 3« 

soaiO'BP 1 70 
sea 20 •JOT 3.00 

SCi^ff-JOK 3« 
SC^^O'IOp 1 70 
E<3321if a M 



3Blr^ 10 

3- 2J0 I : 

3.05 1 
1.00 



3.fiO 
l.SO 

3.30 
4,00 
1 &0 

1 30 
100 
l.tO 
120 

4O0 

300 

190 

3.?0 

i.io 

J.lO 
1'U 
3-40 
3^0 
200 



3 30 

1.45 



fflS 
J.;S 
t s» 

300 
3.40 



3.30 

1.79 
1.30 
2.30 
3.75 

130 



200 

240 
t IB 



Si33:3TlC 
SGiI7P 



3.20 

3.sa 

2-40 



1-24 

Sa3404!iT 3 20 
SGSAO-DBK 2.30 
Sa3>«0-DBf I JO 
SG34a-(MT 3 20 

sai*a-otK 2 30 

SG34(]-D0P t.30 
5a34D-DBT 2.20 

saiM-atn: 3..20 

Sa340-DBP 1 30 

50340-1 2T 2.30 

£03-40- 121; 3.30 

EG34Q-I2P 1.30 

Sa3«3-IST 2.20 

Sa34a-1BK 7 20 

Sa340-IEP \M 

50340-1 BT 230 

50340-1 flic 3 30 

Sa24Q-HF 130 

Sa34Q-10T 2.20 

Sa340-20K 3,20 

Sa340-20P 1-30 

SG340-24T 3 30 

Sei340-24K. 3 30 

Sa340-34P L30 

SQIBOK BOO 

SaSU-SK 7H> 

303-B3'SK 7.B0 

MiBJ-lJK 7.b0 

'5G3U-1SK 7 GO 

sasBs-'SK no 

5Q3B3U 1000 

5DBBBCT 

50BBBCM 

SlOBSBCN 

SC710CT 

507liOC^ 

5G7nCT 



Ziuf IO0i«p 



f.BO 
140 



1 70 
1.70 
1 00 
1 70 
1 70 



015 
5 75 

5 75 
»75 

5.75 
5. ^5 
?70 
1 25 



Kf7)Et:N 



1» 



50733CI 

SG7J3CJ* ( 

5C733tr* 1 

SGJ33a 1 

SC341CM 1 

Sij74iChi L 

S0741CT 1 

$Ci7*lSCT t 

S<3T4lfiCU t 

Ga747CH f 

SCT47CT 3 

SGT4BCM 1 
fCT4BChl 
SGT4flCT 

SG1430CT 2 BO 

SG145flT I 70 

5G14UIM 140 

SC14fl8T 2 BO 



1 70 



1-24 

W1400N 1 an 
£01 400 J 
S0HBt>1 

S014B9J 2 10 

SQI^BS-M 1 Jt> 

K14B9AJ 3 3Q 

^Ite^Ah i.w 

S014BSN 1» 

S0149OT i,ao 

»1490N 
KSOOJJ 
S03045J 
S03i>**N 

$030«tJ 
S03PS*I* 

5^30*1 N 

$)C30«3K 

£O30a3H 

£03iitT 

SiS3ll8hl 1 70 

SG3113AT !,00 

S33ll*AlW a 50 

S03146M 

SCaiGSh 

$033171 

SG33S0T 

SCI3350M 

$C32G3J 

-scasfijj 

5C3302J 
5G3303h 
^34011 
fiG34aiH 
BQ34a3r 
5G34a3H 
5a3433U ^,.u 
SC3433AM B tO 
SOS'BOIAT B» 
Sa3B01Ahl BBB 
S03B02N B BB 
503B03T 2 SO 
5a3fi03H 2 20 
&a»l 11 2.iO 
503B33AT B DO 
503Ba3V 4.2B 
5a3B24N 5.0O 
5a3B3BAJ. It 20 
503B3BJ' 21 JO 
5a3B37AJ II 30 
5C3B32T 2.K 
$03B33J 3 30 
Soafr43J' e 00 
S(>3Bh13J' 020 
$03&44.J ig fO 
SG3MITJ 10E4 



3.10 



3» 



SS* 



i30 

1 » 
3.» 

3.10 
fiEO 
710 
3!0 
3.10 
3.70 
3.B0 
320 
3.DD 
2.70 



1 45 
1 4S 
1 4Q 



3 W J JS 



Z4B 
2 30 

2 OB 
390 
4 5S 



MO 

95 

3 25 
345 
B«0 

IB)0 

1 74 
1.75 
480 

ft.3t> 
BIO 
3 10 



000 
20O 
3 35 
7 46 
14 10 
7 45 
1 55 
1.55 
40O 
S45 
J.OO 
700 



1-24 

SOSB'ttH 3.30 

S03B37J 4 00 

503B39T 3.00 

503B1 BT I BO 

50331 BAT 3 40 

50383 EN I.SO 

503B32T 190 

5a3B33N 1.00 

5a3B33N I BO 

503BBIJ 4.70 

S03B52J 4 70 

5G3BB3J 4 70 

SOBBBOh i.\a 

SQAIBOCN 3 10 

S04194J ssa 

3a4l94CJ 4.l» 

SO43G0T S 50 

S042BaCT 3.00 

5O4350CM 2 10 

50450 IT 3.95 
35450 IN 
SCOllOM 
957530^ 
307531 H 
507533 K 
S07533>t 
S07534rt 
S07i35H 
9C75J&rt 
»3S3»Pf 
S07»4K 
S03J3*H 
S0753«H 
SI17539K 

SOJIfJ^CT 230 

SCTflOBCiC 230 

SG7»a5CP I 3D 

SCTSWCT 2 30 

SG?Ba5CK 320 

saraoscr i so 

SGTBDBCT 3 30 

S^TSOBCK 330 

Sa7S0BC* 1 30 

SOTB! 2CT 3 30 

Sa7B1 ICt. 3,30 

5a7B12CP 1.30 

Sa7B1BCT 3 30 

S07B1 BCK 2 30' 

Sa7BtBCP 1 30 
SDa7BtBCT3.30 

9a7B>BCE ]3D 

SG7B1flCP 1 30 

5G7B20CT 3.30 

SG7B30CK 330 

samocr i so 

SG7B2iiCT 3J0 



3 93 

4 30 
3. BO 
3.00 
3«3 
300 
3.B0 
200 
3B0 
30D 
ZBC 
3.00 
2B0 
200 



1,40 
3,00 
3.0O 



3 03 
300 

1.20 



I 30 

3.1 A 
3.1 B 
3.1 B 
7S 
1 40 
3 45 
3jBB 
3.4B 



V24 

SG 7924011; 330 
Sa7B24CP 1 30 
Sa7KSCT 3 00 
SG7»ECl£: 3 00 
SG7KBCP 1 70 
Sa7&0B 3CT 3.0O 
507905 3CK 3 0O 
5a7B0SJ!Cr' 1 70 
SG7B0BCT 3 00 
SG790BCIi: 
5G7BDBCP 
5G79t2CT 
Sa7912CK 
50791 2CP 
50791 5CT 
50791 ECK 
S0791BCP 
50791901 
50791 9Ci; 
50791 9CP 
507930CT 
5G792[>CK 
507930CP 
507B13SJ 
507B13B)4 
507BtE4J 
507B1B4M 
507B32BJ 
S07B32BN ^.^^ 
SO7HB0ah 3.00 
507B4BieM 100 
507HB2aM I 00 
5a7B4B3eM I OO 



1 70 
1 00 

1.70 

\ 70 

too 

1 70 

[ TO 



1.70 
1 DO 

1 70 



300 
1 70 
3.00 
3.00 

1 70 
300 
3.00 

1 70 
3.00 
300 
1.70 
3O0 
3O0 
1 70 
4 70 
3,50 
3 50 
350 
3» 
350 



1 00 


B5 


2.30 


30O 


2.75 


2-40 


1.30 


Mfi 


2.30 


2.00 


3.76 


240 


■ 30 


■ IE 


330 


2.D0 


375 


2.40 


1 30 


t 15 


2.30 


200 


375 


2.40 


1 30 


1.15 


3.30 


2,00 


3.76 


2.40 


I 30 


1.15 


3.30 


2.00 


3 75 


2.40 


[ 30 


MB 


3.30 


3.00 


3.76 


2.40 



3 00 3 IB 

3 70 3 3B 

2.70 3.35 

1 H > 65 

2 70 3 33 



507B4548M 

50764 SON 

507B4G1W 

SO764024< 

S07He3W 

507640414 

SVfiOO 

sMeoi 

5M610 

SM-Bll 

SAl*3« 

sfcitos 

SUM 5 
£M«5 

SM«!a 
SMIQfiO 
SU1010 

SM140a 



1.00' 
1 00 
i.tO 
■ 00 

1« 

i.eo' 
e.H 

7 70 
0.40 
7.30 
tSBO 
15.40 
T2.T0 
U.AO 

eb.od 

t7.70 

uoo 

IB.SQ 
B2 00 

B2.00 
92 00 
92 00 



t 30 
t 30 
1 30 
1.20 

I 30 



BOO 
3 05 
7 45 
B55 
915 



72.0D SO 00 



Capacitance Meter 

a Emrt*V 4o- P^*fl k^'l}'pvi:itar, pUflhr>ng* 
button ■ikI r««d th4i valuv tv 0.1 H 

* O.B bn. l^iJld crvatii dlaptay 

* Excluftiva "Acli,trgB/Ava3l" mAatur*- 
niHitcJrcurt(pnsnt ponding] hmbds :.D.1S 

bvjk accuraCY fv • Tull y*Br. 

* U^ to 200 hm «p«riitkMt en >il«n^ anl dV e>t1. 

* fl isky puBhhuTTon r*ng«ii cavar D.^pf te 
19S# rniorQfTBd^, 

* Btml at »U tf ■ a*mv (mi IIh iHtdfit - only 



MODEL «3G 



$179 




Pow«r Supplies from ADTECH POWER 



^ 



Wod 1 
APS i'3 
APS 12 IB 
APS IS 1-5 
APG 34-1 



APS 5'« 
A>F^ \l-4 
APS IB -a 
APS 24^2 3 



SYM-I " 




$239.00 

KTHnl CRT/TV Kybd Tirm S34B 




Litronix 



lt-74 H 

iiD-74 i.m 

1101-74 4 1 j 

4M3S H 

4M211 gg 

4HJ7 » 

4H3B TO 

4H32 1 5ff 

4W33 1 43 

DISPLAVB 
DL.IO S 900 

Ch.<10A 830 
DL-IOl 900 
CnjKta 1 4B 

D1.50T 
D4.n53l 
04223 
DL..S37 
DISSS 
X-7a9 
Dt.-703 
DL-704 
DL-TOI 



J.70 
.3.70 
170 
3 70 
2.34 
3 34 
334 
2M 



750 

5 35 
750 



1 ao 



m..7$7n 
tx.■72^ 
Dt.T32 
Em..?37 

CK..;3a 

Ol.'74A 

D1.T47 

DL..7fiO 

OL.1I41A 

OL.775a 

DL.7751 

DLn7758 

DLn77fla 



;34 t Bfl 150 

440 3.10 365 

440 3 10 3 66 

4 40 3.10 3 65 

4.40 3 10 J 65 

3 30 3.30 3 00 

3 30 3.30 3 00 

3.30 3 30 i-CO 
KI0O2B.OO334O 

1 Si 1 flO 1.30 

1 SB 1 BO 1 .30 



LAMP5 

rnL-4403 9? J 5 es 

inL'80 80 EO 53 

nL3 sa 40 40 

nL3-03 S8 4B 40 

nt3:H34 B8 <0 .40 

ni30 .B4 40 40 

nL21 48 40 32 

ni£0 30 -21 17 

Hl£0-03 38 21 17 

ni30D4 31 20 (9 

ni.44D3 3B 25 3t 

«lLSOB4-3 33 ?3 30 



RECTIFIERS 



9 OC 



MOTOROLA '6 AMP 

WH760 50V 

MPITSI lOOV 

MB75J 20OV 

IWHTS4 400V 

MnT56 OOOV 

MftTSB OOOV 

MRr«i lOOOV 
MOTOnOLA 
HIQH VDLTAOX ZBOmA. 
Mn360-l »O00V 3 SB 
MH350-3 3O00V 1.73 
60-3 300DV l.flS 
MPI750-4 4«I0V 1.90 
Mn350-5 5OO0V 2 0« 
] AMP FAST RECDVERr 
IF^933 &0V 3 42 

IH4934 IDOV 40 



1H4935 
lN4S3fl 

1t44B37 
1 AMP 
IN4O0I 

9ltHOa2 

lt>f4004 

1N40DB 
H*OOS 
N40D7 



200V S3 

*OflV A7 

OOOV .04 

BOV 13/1.00 

roov 13/1.00 

3MV 12/1.00 

400V 13/1 00 

U>3V 10/1 00 

U»V 10/1.00 

lOOOV 10/1 00 



1BOV 
300V 

300V 

4fflyv 

BOCV 
6Wv 



ueokoi i Ts 

MC7B105CP B7 

MC7BL12CP B7 

MC7Bt.l5CP S7 

MC7B134CP B7 

HC79»»6CT l_7B 

MC79WMICT I 75 

HC7BW0BCT l,7B 

HC7BM12CT 1 75 

MC7BM150T I.7B 

MC7BM18CT L7B 

HC7BM34CT I.7B 
HC79L05CP 
HC79113CP 

HC79ll5Cr 1.12 
MC79134CP 
MCOOlf 



l.l'2 



HC003P 



IW:807P 
UCOOOP 

MCoaop 

MC004P 
U^830L 
h1C832L 

MCB33P 
MCB3BL 
MCBSSP 
UCB39C 
MCB39P 



3.20 



205 
5.10 
3 27 
2 27 



MC840P 

UC84flL 

MC857L 

MC0B7f 

MCBi2L 

UCBfiflL 

HCIDISP 

MC133DA1P 

WCI349 

MC13B0R 

WCt»BP 

VCt3BBP 

;i37ap 

HC1373P 

MC1311P 

MC14a3A(J 

UC140flL« 

HC1400L7 

UC140iLJl 

MC143BL 

MC1439PI 

MC14BBPI 

HC1459Pt 

MC14BaL 

MC14B9L 

M0E4a9AL 

MC14S4L 

MCUSfiQ 

MC15S0P 

uciBoap 

UC1IB04P 
MCaOBJl 



i.*0 



HCU2EiP 
HC3340P 
MC330OP 



MC34lflL 



1^03430^ 
MC401B? 

UC4034? 

MC403eP 

MC4044P 

MC4BBBNCP1 

MC7BSI6CT 

HC7B12CT 

MC7S02CT 

MC7*MCT 

AttTflOttCT 

MCMiiP 

MCM13P 

MC144«0VP 

M0M0674P 

MCA 103 

MDA100A 

MOA104A 

MDAlOSA 

UOAiOO 

MOA202 

MOA204 

M&AjlO 



3 10 

310 
3»$ 

31.4? 



305 
B7B 

3.1S 

1 75. 
1.75 

S 3 3B 
3.3B 
2.3B 
3S0 
2.73 
4.34 
11 17 
79 
l.Ofi. 
2.03 
2-07 
1.77 
2.03 

2 17 

3 30 
782 
00 
S50 



M0AKI4 13 97 

MCIA930-A3 2 01 

MDA93frA3 3 03 
MOA93a.A4 3 60 
MDA93frAe 3 04 
M0A93&A7 ^00 
MOA930.AS 5.53 
MDA9'20A9S 5.55 
M0A1200 7.75 
MDA12ai 9.10 

HDA1202 
MDA13D4 
UDA13IM 
MDA25DD 
MDA2E01 
MDUB03 
MOA3E04 



4.05 



MQ43502 
I4QA350I 
UCiA350fl. 

MQA3B0B 
MCIA3B10 

1Wt3<0 
«JE.>355T 

WOO(?10 
MK3011 
lUiOC^020 
MOC3031 

HM^iO!' 

Mvao» 



4.32 

4 BB 
44B 
4BB 

4 71 
4 83 
803 
788 

lOCfl 
1.57 
1.29 
1.32 

2.71 



MICROPROCESSOFt COMPONENTS 



HOI senses i 


nvti 


m 0? 


Pa502A 


14.BO 


PeH>2B 


19.90 


POUH 


?0 


POBOJA 


10.70 


PKBOt 


fl.TO 


nSMA 


10.70 


PBBOG 


9 70 


PftBOEA 


1070 


POBOB 


9.T0 


PAEOiflA 


10.7D 


FABO; 


9.70 


P0B07A 


10.70 


l'K12 


10 70 


FaB13A 


ia.5a 


PSB13 


B.70 


P4B13A 


10.70 


n5.14 


9.70 


l>aB14A 


10 70 


PBBIB 


9.7D 


KBIBA 


10.70 


PCB20 


6.00 



M'33QA 

P0531 

PSS31A 

P8533 

Pfl532A 

P053O-0eM 

P053a-0O3 

P8533 

P0332i. 

P8S45 

Pfl545A 

P8551 

PfttSlA 

rBfi20 

P8fl21 

P0321A 

P0500 



1 nao 

5 30 
5 BO 
9 90 



11 SO 

i:v90 

3000 

34 50 
1390 
15.30 
500 
GBO 
5 30 
B.BO 
1500 
18.00 
1700 
17.DO 



0000 SEfllES 
r^C&S(MP ^1330 
MfOSaui 0^84 
UC««07P 

MCMOflP 

ltf>C:5«3lP 
M0IU3JP 
KAC5a40P 



43P 



•sum 

4^39 

3075 
1222 
4539 
»39 



UCU44P 
MCSe4JP 41.20 
HC5a4AP 

WC5843P 



3?»0 

1«0Q 



moio 

P3103-I 
P3I13 
P31U 
P3tk4l 



3.50 

aso 

5.40 
5.40 



AtCefiBOP S 84 

PrtC6832P 7 33 

hfC6fl54p 

MCOtBOP 

MO 6882 P 

UC6875L 

WC66B0*.P 

MC68BIP 891 

»vrC6BB2AL 813 

MrCeSBBP 

M0B8SBP 

UCe8B7P 

mcobbbp 



30 72 

12.92 
10 78 
lOOS 
3 14 



2.72 
2 73 
2 72 
114 



3 30 3 10 

370 3iO 

6 30 4.70 

5 30 4.70 

»34 3D S2B 25 
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b»n« ^umbgr *n ti f^piritiiri" dalfl PHQHE OflPERS' tZU) 641 -IDt* 
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Why Wait for Mail Order Delivery? 

Make The Shack Your Parts Place! 



Dual Gate MOSFET 
NEW! 
59 



1 




TO-72 



High pertormance at a low price! RF 
amp. mixer or oscillator to 450 MHi. 
Low noise — ideal for (he converter 
you're planning, Vos: £7V. Diss.: 360 
mW. 276-2045 1.59 



H 





<^(SBIBm^ 


, , 


_ _ 




ALL 
s^ ^J\ NEW! 

Computer Connectors 
and Ribbon Cables 

[^ 20-Pln Header with Egectors. 
Mounts on perlboard witti .100)! .100" 

centers. Polarized, 276-1556 2.69 

S] 20-Pln Cable Connector. Reusatile 
Insulation-displacement type. Mates 

witti above, 276-1557 3.49 

[^ 40-Pln Card Edge Connector. 
Insulation-displacefTtent type. Mounts at 
ends or along cable, 276-1 5SS , . . 5.95 
[S 20-Conductor Rllit>on Cable. 5 tt, 

278-770 3.95 

40-Conductor Ribbon Cable. 5 ft. 

278-771 6.95 

[S DBM 25 Connector. Insulation- 
displacement type, mounts on end or 
along cable. 276-1553 4.93 



^tfflft NEW! 
I^TTTTT -i095 

100% Prime I W 

16K Dynamic RAM 

Typ« MM5290-055.'4116. For 

microprocessor projects, 
16.384x1 bits in 16-pin DIP. Ac- 
cess time: 250 nanoseconds, 1 
millisecond refresh. Requires 
i-S. +12, - 5VDC, TTL com- 
patible. 276-2505 13.95 



VMOS Power FETs 

H VN10KM. Fast switching 
time, hi-Z input. Ideal for TTL- 
or CMOS-to-tiigh current inter- 
face, 1W, TO-92case. 
276-2070 ,1.59 
a VN67AF. 
Great for RF 
amps and power 
switctiing, 15W, 
TO-202AA case, 
276-2071 2.49 



NEW! 
-159 



Low 
As 





Auto-Range 3V2-Diglt 
LCD Multitester 



NEW! 

9995 



' 10-Megohrn Input 
• Easy to Read 
0.4"-High Display 



You select DCV, ACV. K-Ohitis or DC mA, 
this Micro nta' tester selects the correct 
range and polarity, automatically! Measures 
to 1000V DC, 5D0V AC, 200 nnA DC and 2 
(regohms resistance. Overload protected. 
Ranoe hold ovferrides auto-range when de- 
sired. Wittt leads, instructions, Req, 9V bat- 
ter/ or AC adapter, 22-196 99.95 

AC Adapter. U,L. listed, 273-1431 , , , 4.95 



Deluxe Carrying Case 



Idea! for field work. 
Protects your tester 
and holds leads, man- 
uals, extra batteries. 
22-153 6.95 




NEW! f;95 



Mini DPDT Switch 

Save ^^J^^^ 
27% V 

Rated 6A @ 7Z5V 

Mini DPDT. Ideal for 
PC board mounting. 
Positions: On-Center Off- 
On, toVixVj" body. In- 
cludes nut and wasf^ers 
for panel mounting. 
275-66B Sale 1.59 




350 VaVJ Resistors 

995 




Disc Capacitors 



Pkg. 
of 350 



5% Tolerance. Popular values. 10 
otimsto 10 megohms. Includes S1.99- 
wiue see-thro ugti box. col or- code 
chart and list of values. Ideal for build- 
ers, experimenters and service techni- 
cians. S27,30 individual parts value! 
271-692 pSo. 0f35D/9.95 



Pkg 

of 150 



StIWVDG Ceramics. Fifteen 005 

nF, 10 each of: 100, 220. 470 pF, 
,001, .002. -01,. 02, .05, .1 (iF 
Five each of: 5. 47. 68, 330 pF plus 
25 other popular values. See-thru 
box included, $22.75 Individual 
parts value! 
272-601 PkB. 01 150/9.95 



Digital Logic Probe 

Detects one-shot. lov» rep rate pulses 
scopes may miss (up to 1.5 MHz). De- 
tects logic levels higfi, low or pulsed, 
with a minimum detectable puise width 
of 300 nanoseconds. Features an easy- 
lo-lnterpret 3-LED readout, built-in over- 
voltage and reverse-polarity protection. 
Powered from circuit un- 
der test. eVsxy.xiyie." 
22-300 , , , 26.95 



Multi-Logic 

Compatible, 

5-15V0C 



10 Smalt-Signal 
Diodes 



Pkg. 
of 10 



99^ 







1N914M148. Silicon svuitching 
diodes. 100% prime, 75 PRV. 
1.0 VF. 276-1122 .Pkg. of 10/99C 
1N34A, General purpose germa- 
nium. 60 PRV. 1 ,0 VF, 100% prime. 
276-1123 Pkg. of 10,'99e 




Plioto resistor 
^19 



HI Sensitivity 

to Yellow-Green 

Light (2870°K) 

Cadmium sulfide photoresistor, 5 
megohms in darttness to 100 ohms 
in bright light. 200 mW at 170V. 
maximum, Vs" dia. x '/<" 
276-116 1.19 



Mini DPDT 
Switch 

Save 26% 

Reg. 
2.29 

Mtnl DPDT. Solder lugs, ideal 
for panel mounting in Vt" dia. 
hole. Positions: On- None- On, 
VtxWxWtwdy, With hardware, 
275-669 Sale 1.59 



169 6ACd 
nsvAC 



36" Power Leads 
Illustrated Manual 



Adjustable Voltage Regulators 

ffl LM723. Adjustable from to 40VDC output, 14-pin DIP 

276-1740 Each 89e 

E LM317K. Adjustable from 1.2 to 37VDC output at 1.5 Amps. 

TO-3 case- 276-1777 4.99 

[c] LM317T. Positive regulator. Adjustable 1.2 to 37VDC, 1.5 A, 

TO-220 case. 276-1778 3.99 

LM337T. Negative regulator Adjustable - 1,2 to -37VDC, 

1,5 A. TO-220 case, 276-1779 3.99 



3" Silicon Solar Cell 

High Efficiency 



199 



m 

^B^^Hpr Easy to solder cell 
^^^■' converts sunlight into 
electrical power Deliv- 
ers up to 0,45V at 1 Amp. Use several in 
serlesrparallel lor higher voltage current. 
276-123 9.99 
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LOW PRICES AND NEW ITEMS EVERY DAY' 
IN STOCK NOW AT OUR STORE NEAR YOU 

Come In tor Your FREE Copy at Our 1981 Computer Catslag RSC-4 

Prices may vary at individual stores and dealers 



V Radio thaeU 

r A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 



OVER 7000 LOCATIONS IN 40 COUNTRIES 



76102 
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PAHASONfC POLYESTER CAPACITORS 
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THr "PROGRAMMABLE" 
CLOCK MODULES 



TEXAS INSTRUMENTS 

I.e. SOCKETS 
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FREE DIOI-KEY CATALOG 
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it^'iS'ThS^ HANDLING CHAJtGES VOLUME DISCOUNT 



Adl(l»2.0O t 0-00 1 9^49 
Add 10.75 t 1DD-O0.t3«.99 

.AddtO.SD} 7bO.DOiV19.9<t 
Add SO, 33^ ^DD.OO.VQ^Q,?? 

.MoChorgf. ^iDDD.nOA Up 
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LAIAgySCED^^ 
COMPUTER 



STATIC \ / RAM BOARDS 



««-1O0aaK[uae5 2n-li 



top 

JsER 



„tfr 



ASSEMBLED 

450ns 499.00 

260ns. 539,00 

Bare Board 49.9S 

Bare Board y^/Ji[l paOs less mem. 99,95 



tit'' '^ 
450n5. 469.00 
SSOns 499.00 



I s-100 1«K (S-i 00 Compatible) 

1 e'mH ™r^4 MHl WOW! 
* Assembled £ Tesled ^ 

2 MHi....«S50.00 

4 MHi sias.oo 
I Loao* I sK 

ASSEMBIED . 

450 ns 149.95 KIT 450ns 125.95 
250n5 169.95 350ns 143 95 

Vector Qfaphk: SK Kit S139.9B 
Bare PC Board w/Oala S21 95 
-Spgr^-a'Crffer" Buy |4;iflK 450ns Kirs SI tr 00 I 



^^ 



Th* VISTA V-ftO 
M«k: Diiv* Symt*m 



TRSeOAO&ON 

a SALE 
;£99.ItD I 



THE VISTA V-200 FOR EXIDY 

Pnot; Stvling R low H fl T«,<» 

[-» US ibM »K nnoe 



E-U 1711(0 3 



Ate IMta 
J 
JTtt ISHCQ 

I 



ATTEKnOM VIDiO HOBBYISTS!!! 

* eOi( auiLCCRS 

* USE AS REMOTE TUMER/THMEH 

* FULL SCHEMATICS AVAILABLE 

> FOR ON LV SS.60I " f HEE W/PURCHA3E 

NEW, UNUSED COMPONENTS 

Ffw Th4 ICA nr EDI W mmw W fturiir 

I Ullf S^F T:rtJ isie«ittrrt*p Bin il hnn *»- »■ 

; RFUCAWVijLite&ViSn'Ttb 
] V^Lf Qay. HkUM *MtfV FuttlfM 

» Ca>iMi5ft</JW1>*lbM _^^ ^_ 



RAM BOAHOi OTICIAL 



AHWTi.lkTH4*dt1 



HMDyfwntolHMfcwik IKK 

dtHV.H UMMMtM.Oo I UIV 




LOW COST FLOPPY 
DISK SUBSYSTEM 

SlHnfeiu FDD l£Chi ^SjiVlSTA FKCH Cv<\'<:i- 

Dmk OO^Ui^ 9rttmr, AM^mWtJ t T«t*il 
MVfthulWocd&dH «^4«*.«0 

^oiiu HI Fum mt rwmtmmifm-k 

SAVE MOO W (JITMOOVALUEl 



WATANAU MIPLOT 



IMS STATIC RAM BOARDS 

250 rts. 450 ns 

SKStaMc S2d9"00 5199-00 

leKStaiic S449.0-0 S399.00 

32 K Stalic S729.00 5629.00 



CENTRONICS PRINTER 

MficwTar 

• Th0 7^7 haa Bwiylhina Ch^Ch 

■nd compare thd finJur*! 
« Mevt low pf>t4 $S3LAiOO 




s^^■' 



.e) SD SYSTEMS BOARDS 

TAKE 10% OFR hi «s£m 

SBC iffi S>^l* a«*rd e^nvulH fiVHt] t^fS 00 ( 344 Od 

SeC»Q£^D<:«rdCOV«ul*r.|4hfHTj ^^CO K90Q 

ZWam»f3TM*n 319,00 +*fl«l 

Vl»&P034Vi£l«.DttiiMy>Bo«'d 133 » 434 00 

Vmrafi'it>frri\ 3».00 47900 

Mln(»Cw.p(il*f5ym*n*i*4« Krasw 

SCnQC£i(npuLflrSyw<»mft,'B4K KHM 



S800 MienOMODULI'' 

MOOELNQ QESCflrPTIOr^ 

SfiiXiA S<Aai« Bkurd Mciecempuier S49i£» 

KDQ AcNunCKJ Sirn^e Bd Comp |&a09l 59&00 

K01 19.Sf0lM0thi*TeHrd Mi<X3 

HOP fl Slot Matrvr Bure 10ODO 

9S01 Powf Svep»r 27&DO 

9605 DC l^put pQWtir Suoply Si's 00 

9G 1 Ulililv PTi3t« Hcura 39 DO 

MI1I jifiih F-roc/Mflmwy Mwjul* 44JO0 

M1? B^ifffl-Ki Uiihty PrcHfl Beam 4900 

Hi4 JSMEPHOM/PAhi Mf<duii 3UO0 

HI 7 tPfiOU Prca^mnHig HeM ?50 OQ 

MTQ 16 Charwi*! PV1141 1/D MhSuT* ?$500 

«2S ?»r4i'l>^rgnpl t,<0 Ucdulff 32500 

^ez.' IS^Sr^lfRAU Mcdu«4r0ni. 39^00 

SfiTa 3ZK Sti1c RAM 4 JGww Q^frOO 

9e»A 3?K Staiic raw ZQQrtf. 695 00 

^4i> UuJi>pi> Prograin^icil* Timh' ^5<OD 

M» BCh«npHfiDwp*c^S*ii*HiOMQd 39500 

0£tSS •nrvlL^Bnl F34» CtVikCMhtF UOOC 

96103 3J.'3? l.-O M«lyl* ?75 DO 

C=nl*il dM'-'i- MkIjIk? 3» 00 



M J JI^J 4:J I.VJU i^il " I ■!.! 



TRS eo t6K UPGRADE KIT 



I$49.M TRS-aVAPPLE $4a.M| 

MEMORY EXPANSION KITS, 

41 16'3,16K (200/250 ns.) 

S pes for «4B.95 

w/lnstrucllons & jumpera 
Call For VciJum« PrIcEng 

* Special: TRSeO Scliematic S 4.96 

+ EKpanston Interface Schematic . . S 4.95 

* Expansion intertace Conn&ctor . 7.95 



# BarrJ^ Selftciable * Uses 4116 200 ns. 

+ WriLe PrQtecl jj^ * Power SVOt. ±1 5VDC 

* Pnantom He*r^*- Up to 4 M Hi 

lExpando &4 Kil |4t1E) Assem. & Tested Add $50 1 

16K $269.00 46 K S43S.0O 

32K S349.00 64 K 1505.00 



IQ 120... $ $95.00 

Mo^al UVa-11E *M.SE 

Holds 4 Eprom's at a tirrie 

BacKed I3y 45 years 

experience. 

Mnilal $-$3T. ..$2(6.00 

"""-"'""■ '-"'"' ^^'^ 

EMAKO-M.. H«g S777O0 SSM.00 

UNBEUEVABLEII 

1 ascapo, toipn -V6(n)iBj 

FcftT^I Unit - Ofi ChTAc- 
Itri' Lippfl:r^Lowof Ca»9' 
4.&' 14 D.5' Mluattiila 
BO uiJ/40 £dl doiHA 
^Whfi-FwUMchj/.ASCfl 

EMAKO-2a f TM.OO 

VISTA PRINTER SS 

26 CPS, Full Character 

DaisyWheel, 136 Column 

Model 

N0.FP15Q0 »«i*.00 

BASE II PHINTER 

AO Coli^np lri(MC1 P™u#i 

* 00 tAMP^MoM* 

* 11V5KVAC, » 

* 73,DQ.Qe, t^Qor 
13ZC»iir/Lna 

* Sri-Tut Switcn "'^-^T;^,',''^ RW M»0P 

ilVrTH Aii- OI^OHS ACP PPIC£ $#79-00 

CplEn'M-Twn)tr>tf3&*AnBufl*'[ie»CJi*| SHM 

Ople<i 'S' HfCi 9pMd 9aa*f A44At* A GfUK^* . » 00 
Cvtion T" Tr»eieir Fi*J . 50 M 

^sSfSSA/Rsy^^nsrsr 

«0<i Eriwdaroi iilT«ln«hd*«lWini.|[ 

* P ywtw m Jump * CMtpl*!*!* p^chatad. 

« jl-«0 >aH>mb*d inSTttHd ilSJ.OO 

* 2-MKd ItM.ftS 

#2.^toB■r■PC^^4^ » 3*95 

* For 4MH2 S(MKl Ad4 tl&OO 

BOaOAKtt & 99-95 

SO^OAAssemtiled.::::^ St49.95 

S-100 MOTHERBOARB SPECIAt. 

a slot expandable w/9 eonri. 

reg S69.95 NOW S52.95 



SIEHBN'S PLOf>f>Y 

• SfMcid bur «'i'* Hipixv hi^ 

• B" Dm* win lJ*ul:ta-C*!viihi^ 

• 40 Dair Wf/rpnir 
^CMECKOUn FLOIW OISK PBSCIHOI 

QHTHltPAQE 



»4!9.DD 
BMiXuUrr 



ACOUSTIC mCDEM 



irOnginai, $149.95 




4£fena 'I' FV4| 
n MMJ. DEU U«i 



wwr ii" Cijiw u?»)f 



3M)IN 
)?SIH 

lfl» 



DATA BOOK* * to 



Lnira.ieM«'«*'iW I 
BOKA PrcotAJfuvi^ 



SAL! ■ tVMX comfvmi uokb 



WrtO(ir«trt4r«.r-i»iiC*i.pS laSfi^lffX 

Pregi'iirHnrtg: Ih* ;h 

PBflj((«ywrf%i iht ZPWO 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
t • Proven Quality Facloiv tested products onl^r. 

2. Guaranteed Satisfaction 

3. &vr $1,000,000.00 inventory 
1980 CATALOG NOW AVAILABLE. 

S»nd S2.00foryciuFcopy of t)i« moat coiiipt*tfl catalofl of computor producti. 



A must for tho seriouB. conput«r uwr, 
MlCnOPROC ESSORS 

zaoai i&MtdSMb . .1111900 

ZSCUISiHtoHK .. .. I'CgOO 
ZH > ....i.1iDT9 

ZaOA . . . 14.50 

rBCJBflOt iBlia 

MK . H« 

ccii«? ia.*i 

ooB^ . . . ...eso 

KBO/•r^iA^^l 199S 



tXH 

»0»i». .. 

2903 i-b; s<jpw<!^ 

TMS9W3JL 

CPtWO 

txn 

esoiA , , , 

tMfllOO . 



flSOOCZOMH. 

flWHP 

Kl» 

aTss 

uacn 



495 

14 95 
.tl&f^ 
14 95 
3^95 

411 » 

anas 



. 49.b5 
....MM 

..3F.aa 
Bi3a& . . J9.35 

ADVAHCEO SUPPOflT 

AMK1 1 Anih, fVoc^Mor . IF 500 

0311 Arch Fhec*iK>r 17500 

ftHaUr* TsiTiDS .7961 

AMfti1TDWACSMr»*r 1B» 

*M9S1 Q U-inrtrMi irt*^fv&( 1 » US 

Z^eo SUPPORT CHIPS 



1J» 

B.li 



ZeO-PIO Z 5 HK; 

zeoAiPO ^ hMj 

ZeO-GTC 3 5 MM: 

JMA-CTC 4 MH: 

JBO-OHA 3.5 MMi 

2«0A.DhU 4dMi4i 

2W-$«CV0 ^aut4i .:3ei.K 



aatrSKifa aq mhz. . 

2B0-St0^1 ^SHNt.. 
ZS0A.SXV1 40 Mill.. 



.3>,4(} 

..3«.H 

. ».«> 

15,95 

»4{> 



soao/wwa SUPPORT 

Bl^K/AISelA Z4.A& 

BJ»F/awieh£prwn UJA 



a242 Dy- Tit Cpn4 
B»i!./F4S1UDKnl^ 
aSISBbfltAi 
a214 Prion tylM. 

aiHCteekOan 
UT44C4HH1] 

B321i^ Cvii'0' 
»»S;n C«<it 

W51 f^ \I0 
«S3 Ity Tlwflr 

53Sr Pnv [MA 



34» 
39& 
?F5 

279 
2«) 
979 
1« 
7V9 

95y 

550 
EDQ 
1299 

BU 

lea*! 



«aoa SUPPORT chips 

BO li^M ;» X FUm .4.Jii 



STATIC RAMS | 


/^^s 


1-24 Z&4a 


iM 


aiLM 4'50ii» /ft|J_C* 


I 1 30 US 




3tL0?J»ra I^VOl 


15fl 1.S4 


1 la 


'UJS J«£ 


SH 


?u ?es 








2&A 








111AL-AI»i)kiC4a4V| 


liM sjii 


4.TB 


+>U2Wrw 


a.«'& r-u 


UK 


<W44 4aOVil, 


sw s« 


4iT9 


£UkU»U 


a T5 fl,75 


799 


E.UM4402 


F.9i 739 


929 


T4Ut 


2i93 2I» 


3^5 


5HHC-E 


795 795 




AMCr91*af41 


LO 95 I0,?5 




AMD91KM?1 


1199 11 9? 


m2S 


HOI 


i.H 1 T5 


125 




<i &9. «9!l 


B:a 


B5GB iKx 1 CMOS 


r.as T.» 


7,25 


eaid 1K£1 CMOS 


T.ii T.K 


725 


>'4StA9B4hiEFIiii 


A as &2A 


3,50 


3147 Lew P^7waf4KSw« 199? 10114 


1095 




DVMAMIC RAMS | 


41*r4Te IlKllfl P-nl 




bli 


Stt.tfS4M-» 
4115aK1tePirt] 




119S 




4»S4Kii1 jHFini 




4 95 








.3 35 


40»4K 


Xlllflni-^i . 




?1044Ki 1 nCPi^l .. 




4 95 


sail . 1.9S AAK "05 

5J« ifti otrx 4tfc}^ 




^?Q '&5 RAMS B«oa 


r9S 


5J!KI l3 45S10V.'»&&yi2 


ii<ga 
150 




S(»CKrrs 1 


UPWn 


io-Pra S«ld* 


1 Wlr»Wn4>.3iLM«al | 








i 












Ifl 




3C 


59 


te 


24 




39 


u 




34 




U 


A^ 


213 


29 




.H 


99 


22 


24 




Ifl 


1 10 


24 


39 




H 


1 !0 


2A 


*3 




1 to 


1 4S 


3B 


59 




1 J5 


1 6ti 


« 


K 




l+> 






ZERO IHSERTIOH FORCE | 


IOPhi E^5Q 34Pln ■ 


7 M 4a P^n 


>,.=,| 



FLOPPY DI8X I/O 

177^-{M 8*1 Mmritofm .3445 

uf^:k7J KlK FJCfpy 49»a 

1 7B ( Dual r^spoy 70 M 

1791-01 Dual Floppy 2695 

i,Pd TBS F5m30¥ 49 flS 

A/D COHVmRTERS 

A7DDAtiil Bmarv 13 50 

SrOn lQt>1&nary P300 

A703Ab1Ta.. 135C 

A7»3%[>fl4BCD. ISHrS 

l-W«.Sftt<e 39:^ 

iWBUatit .. S95 

DACCKDnA i'iH, 

DACM ai>^ 

TV CHIPS/SOU HD 
Ataasoo-i fl o«<n» e/w 

AV1B5 1 5 Cats' Conri«1«r 
AYSBAN-I A«»»Ka Gar« 
AT3«H»-t W^rfaraflariw 
y^'ITWOff-HVuMUl QajTio 
fr3H07-l ^Dootiiv GallTTv 
ATi3B9ia Sciund GvM'^jir . 
$N70477 T1 SoundGanartlCH 
MhtuKVzi TV Syr^ Oan 
HKIKU9 P-TBatalef 
LMIMfiPFIAidulHor . 
UMA7100'N3CCat6'TV 
MMa7ICMCkiCkatf4 . . 
RFW«AMlE^w/Ab>d« . . 



9L7H 

FMKSS.r 



LED READOUTS 



W) fl 



car^PiA- 

BB^L PlA. . 

SbSB Procly Inl 

£434-1 ^iSitSEiHtKn 

6a4S/Hl>l6509CfiTCcnl - 
M47 0l!lC*CFTr 

essoACiA 

»5:Z Sanbl A£la{:4 V .. ,, 



SET 1 A IiQMKz 05C 

I6BT5 

fiSBO BiM DrTfsr 
KACthM 



,.9,95 
.1(195 

49.95 

593 

. lOM. 
1195 
2StS 
. 699 

i2ft5 
1999 
Z4.gfl 



I tonn CiEOk 

I Com Cifcik |+>| 

rxCKQ &!at tea Aal Cvn. CHohi 

FNCM'SIb !<» FU Cttt A^A 

mtai» ym FM Ecnni A<iili(+i| 

FhHK !iH bnn Cot" ClTndi 

FNOhMi#» KC Fte Csrim CatiWt 
fHOUJ^Ift tH He 

»lK(ll3-7n( 3U fHd 

mxe - <w 



!95 
IL99 

CALL 
9SQ 



WAVftFOAM aCN. 

BDJB Fi>ncl>c^ 0«r 1 9S 

MC4024VCD 2 as 

lmso« ^co I as 

jcnaicw F'jnirfar, Gcndriic s2a 

SHIFT REOISTSRS 

MMSDdH Dual2$. . ..JK] 

UM90«NDLBl25e, 295 

MMSOeOH DuaJ 139 ±95 

SSlOAOvMl l£0 195 

2fMTQuM» 495 

334IIDu«Jl» ,'(95 

3391 40^9 FIFO, 17 95 

3357l>rtd80. 995 

SHOa l«.>:4 FIFO 24 95 

»40fl 10 art »*Jf^a' 3 95 

CTS DIPSWITCHES 

CT^iC*3 179 CtkOC'T I,7S 

CT«M-4 I 79 Cra?OB-B 1 95 

CT?J0fl-5 1-79 CTSzOH-a I S5 

crSJDe-6 175 CTSioe-ioia5 

COHHICTORS [OtOLD] 



S«l wi^Dcd, Stfia %rx 

32/44 HVfW. G;T, KjM I.flS 

43/SS W/W. S.T, MOT , , E SD 

SC^309 &10P l2:i;ira»:kir hkM 4 95 

KVIODS-lDClConwcnri.1 395 



' r 5f «# wa 




SHIFT RSOISnR SALE 

I!5^V, .. 1.49 2m5 ..1,49 

i^enV. 1.49 2S37....1 49 

3W7V , .ij«d 2aja..,,i.,4g 
3ai7v.,,,i-4a 3»fl....T.4a 

3a24V..,.l>a 3S33. ..1.49 



S903 suppofrr chip* 

DdJOMA. ., ...7 SO 

e^22Uutt ^■l.a 

&S3D-o02,{»3AO4iy)S 31^9 

6532 19.95 

6551 19,95 

PROMS 

270A4S0ni , e 25 

2704-6 650 nt , 7 60i 

1/a2A ,4 95 

?7^? T4.95 

a71«-EV 14 95 

ajis-av, ijv , , 
275a.av. . . 

5203Aa 

52(VUQ, , , 

•M5010 

HLE«23 32!ieii.i.ii 

82Si14 9tZ^ai;T5l 

USL2]32>;B 

«S129 354x4 

»3i79 354:^4CrSl 

dJS23 

43Sm 
MSSJ7 
HOTI: we PftOOMW 



aisxKi x» Pat D^trti VediifiCff' 

MN»H 3» K« Gwltm. CAlHlcr 

MMU 3» M CAWi CttiARi^lV 

UlOHll .3H CrtM Ctmt itnll Fl# C' 

XHHHOK XO &«n C4ffln itwdlLirtfV 

KM»«) W &W 0«*ff-CAl^l^ 

UWCU SOD Ow C4mTi, CsftA R#i Of 

JCAHHU HD V|^ »m JInA Ldl » 

KAHHI »D >*- (JiWfttaCJmrtSF 



29 H 

29.as 

1385 
1496 
390 

.ii3-99 
9695 

. 4va 

4W 

4.'BD 
B40 
B96 



wqwg 



tC SPECIAL PURCHASE 



LF 1 .iiCe J FET A^Hiog Huti 6 t>' 

iCm 7043 PT4.£ii>aA.5lQ[iWUiieFi 

>CU 7209 CMOS LED 3U(nBkh/T>m4< 

)CU 7307 DKAlw CtHAlrelLH 

1CU 7209 Sevm (l4«»CAX1l*i 

:iCU 7209 Poclc Otfivnot 

tCLTIOFJIiirOailAJPIlEO) 

MCt44J3P3^i Pfl.1 MJC»ftnn»f 

ICL 621 1 VwiQt Flt>l*ri'K* 

lU IBMNAMnaaa 

LV 1950*11 OrnjndFtult It 

LW 290CtH Oritd A<wp'<*r 

L¥ Z901M [MM| Ojta CTvnfianitar 

LUZ91TW F^K loUtrflCp^v 

AY'3i35»^'«W3lCiMM 

AVi9']507 40UHT Omi 

UEH 49« MofTal bnoka Ovlac lix 

SJStX 37^6 PraT> tIM SAOOl 

01 I9H 9 channel W[»(a< ' 

iil M 24CJA 7 cnannat Dmrct 

21Q1AL-4 

hilCW 114505 £4 bi SlJiiiC iHlts 
7i2ar25 90 LM3TF 

U6fi/i4«9 7r>«9 LMJO? 
Ui{50L4C» 3^199 I.M3V2 
[4599 3V199 

T8H05K 6*9 

I.W333Jt 4*S 

MC137Z 995 

utAsiaa^fijb 293 



L« 49M. 

RC4136 

nC4 931 
COM A02 7 
COM S037 



flit 00 

3^(99 

3495 

993 



1/1199 

i!ia95 
49 95 




CHARACTER OEM. 

39>3'001 l5V)llp«t4 950 

29i3<V515V>t.e»4i . . 1093 

Z9l3i'APH]l9V)Lew«r 14«9 

lriCM657) 1179 

MCH657Sf 11 79 

MCM9574 14 50 

Mi:Me579 14 50 

UARTS/BAUD RATC 

3Fiia42B[5v i2Vi >95 

AV3l<ai3lSV. iZvi 4 99 

AT9tC14A/>ft12l5 laVi SV9 

AY9«Oi3A'iAe3l3vli &«9 

TW|«.1» liV ISVI lU 

IMIf4D2 795 

iUE4a] 993 

33£OUSfl1 9 93 

IC 7 t B An'frt 24 S5 

B,ALBTHt4r>B .,Bl*« 



ZSO CPU (lihjcaJ 
WWW CPU 
4X5ll)«n>M[4.r>Dt») 
IB^3(fbcFlAUl3<14l 
13K i^KC HAM ^ M ^1 
flK epr5nH?705l . 
I F03 £oii}m apAi^ 
37C^719 Efvonn VfMM 



.349!b 
?495 
3119s 
2f 95 

34:9s 

30 OC 
14« 



7M,'37iBEjTOmAVMCl .3000 

htunmie^ich 34 99 

fCfPrvif^a^ aucgmt 37 as 

V#clQfBKOfto10 32 20 

V«;|e«fl«311 siwug. MM 

ACPtiMn(hi**/linifl «A43 

WtJaqlrvtarla^cSi&i*!. 3199 

F^lUtl lhnt«rKt"(Si$M| . ]t9a 
1 3.3>k]l WdlMarlkiarel (WUCl 32 b& 

9Sv<UeAftP«lir«|WWCf 79 » 

eSV:hiQtw|«»£ianclibl|A .3495 

Pio£.Ta«ii84f«SMrai . .CAIL 



COMPUTER SPlCiAU 



Wirt* 



wsco' 



PETiODI-lEF^ 
e»dyScf»(»<^t9K 
OemamwSlfi'll 
Mcuof* I i*^f33K 



IPSI 1^30CtaHpl^ 
Aiud>:i DP SOXl 
Cantiartca M«r[>S-i 

Sotcta 120 
Tvlaiypa MhM 43 
HiPl3[ PlffllH 
HiPfcil [>^iM^ 
ni*i:ilbt II 

Jvai-aiso 
Alar-. 400 
Tie9i'4 

C*rtir6«i:l 737 
TMIri«BTl !■ 900 
Tr«nswn T'20t> 

Sbii>« S5" kt6fl.!6f 

U3l 32 MHe Monlor 



CALL 
191H.1595 
3296 J995 
1395 079, 
593 3^5 
995 795 
1349 1190 
1DI19 996 
TflS 735 
9B9 *B4 
9« 790 
649 449 

■ i3aio;5 

149 9311 

995 A99 

375 349 

595 339 

2» 949 

395 249 



I 319 



VERBATIiil 
DISKETTES 

100% CERTIFIED ERROR-FREC! 

4 IE TIHKE MlIU Htfin mmiillBU l^i 
r« H5C*Ftni!t FKf HI ID 

i.^CI 5^ 5KDW IK VQ It: H7H 

SKia IJrtwHJrlMSAaw * /7)i 

IfSii iHiHdrHjrt IftPuwi 27» 

* UintuUMUkLKHbTY-llltlf bHI 

\-* TnniijniiPHtfHi«rMi 

i'tno Icn 3kW4 TH3 K *(.- 19.'?^ 

if}-a CD t>A HM MS Mcv ft> i;:t 

l^Flt <l It* HM UcnAM Ifl'i 

• H imiL Mill UtU HBUl KIlETT 1^ 

UQiDi ^k«iHto«43A4U wnu 

HO It ig taa HKt 9ill WAKCfU- 



SOCKET SPECIALS 

HP,n-,T--3L I 35 

^^rh'<,we^lL 35 

30Pin«7*-2L T5 

40Pifi.w,v2L 145 

1 9 P J* hi 13 

ZlPxthA 16 
C4>i 'V •9'H'ne 6^9^ 



nWl9i U*P «h«J^ lAC VISA. 
AhSx. ca. ef COfi COP n^Mi'a* 
39^ dIpEWil ChJTfa i>n»i» fitdia 
ini;l(iq«i >i|Nr*li^ £lI^a ftvpiEin ]ia)i 
U $- fMnli OoJar by ijtvif^ marl u 
IWT WlblHI>W tlOfn Ptaaia ^ 



WW 



■.■.mw. 593 

COM 5016 19 95 

kewoaud ihcoiwiis 



uSIAKMUAQIatintt 

2 4h F^Ar IUT<BC« kM 30( tjK w»- 

lonal K7» Fdi >r Adit 7{K lev *dd- 

l*nli '5* rone iQt* AM I OV Mvp- 

UJU fi^ a^d r4r>0k'^q ^00*91 65«t;'4 

Ij-V] Ncf p^eiorii>tM Idk iTTxn Sunq. 



' C«D □ I 5di D»4t 5^*9 ^<4 OHVr Ji'43 *»H 

VOLJJME DEALER PfllOMQ AVULAflLE 
W£ ALSO STOCK DVSAN-CALL 



nnv f^difl flur idi> ii«>ii Mi.i 
CfOmi Wa rpMfrti 'h* "ksM la vjb 



RE T Al L STO H ES OPEhJ M ON SA f 
^ORE 1310 S" £. Edinger STORE ©74 E» Cdnncxi Real 
# 1 Sanrd Ana. C A 92 705 s 2 Tustm C A "i 2680 

Showfooin*, Retail, Wdr^rnDiJise Specipitzmg *f^ Sysiwrri 



P O. Box 17329 Ir^'iiie Calif 92713 

Direct Order l iies ri4) SSR 8813 

(SIX)) 854-8230 Of i«i:>0) PI&4-8241 



FOR INTERNATIONAL Or)DEr)S 
1 4ni E. BDlchaid |714| 953.0604 
SanlaAna.CA92T05 TWX; 91 0-59 5- 1565 



124 



CIRCLE as OM FREE INFORMATION CARD 



7400 



aMrr4fGIN 
Sf^rj^N ' 

:aN740aN 
SHT4CTH 
SnT*OOH 
SHT40tN 

S«r4«N 
3H7413N 

SMr414N 
S»F74ttN 
SHT4MH 

3Nr4j5N 

s*<r4!iaN 
a*r42rN 

SNi"45aH 
4H7«2N 
SMrM7N 
VJ74MM 
SNr49BH 
SN7440N 
5N7*4m 

5HTA4-3H 
SNrU4H 

^N7>t4BI4 
5H744CH 
.&tir447H 
S>!744aN 
SH74MH 
SN74EiIH 
SHr4KlN 
SNr4HN 
3Mr4»N 
^74BCN 
SJi.'4rON 
S.tfr*3'2N 

SJf7*T4H 

3Jirr4r5H 

S»743'6N 
SWr4 79N 

5Mr450N 
5Hr44tN 
S^f4ft?N 

S»I74S3N 

S'JJ4BSN 

3^474ADN 

SH7491.N 

5Nr46JN 
&N7443N 
SNF-IWN 
SH^4teN 
KN74t4N 
SW?4g?H 
5N7410CIN 
&N7410TN 
Srj741D9N 
5N741i4hl 
SN7>I121N 
SrJ7JH?2N 



SH7A\33M 

31^741 aaw 

S«74l2ll*( 

SW74;aiW 
SWT4Tj?*i 
3H741W^ 
SN7413DM 
SK74T4^N 
3NT4142N 
SN74143M 
SH74144W 
SK74143M 
SNif414TW 
SN7414ftH 
SHr41fiON 
SN741SiM 
SN741S2N 
3N74153W 
SH74154W 
SN741»#il 
SN74iSe>l 
SN741S7N 

SNT41«»J 
3^FT41atN 
3»J4t02N 
3NT4ie3N 
SN74XMN 
S*«'4165M 
3M]'4I6«N 
SH74I47N 
5M74I70N 
SMr4i7SH 
SM74173N 
SN74174N 
SM74UEfJ 
^741 7BN 
S*J74I77N 
3MT*t7Wi 

5«74iaiH 

SH741S4N 
Shr4is^ 
^r41HN 
9H741SaN 
9HJ4%W»i 
SN74191N 
St{74liQ2N 
SMT4te3N 
3tl741«4N 
9«r4tD5H 
Si<i'41«N 
5«74197N 
S*<r411«N 
SMMietliN 
3H74221N 
Stl74?StN 
3MT4?73fJ 
3N742TaN 
&tfT42B»i 
SHT4234N 
S«74?a5M 
5N74f»N 
SH74?aeN 
S«743toM 
5«;'4366>| 
Sh743«JM 
^r4^l$iSJ1 
3N74390M 
SN743S'3H 
EN744BCIH 



295 
Z9S 
2.95 



2.1.5 
390 



CMOS 



CD4000 
OMOOt 
CD400? 

C040Oft 

CD4000 

CD4010 
CD4011. 
CD4912 
€04013 
CD4014 
CiMOlS 
Ctl4Qia 
<;04017 
■C 04018 
CS4019 
CQ40» 
CCI40J1 
CD4032 
CD4033 
CD4024 
CD4035 
C04027 
CD402S 
CD40Z9 
£04030 
C04O3t 
C04037 
C04&34 
C04O35 
C040a/ 
C04&40 
C04O4> 

C04eMj 

C04O13 

C04&<4 
CCl4i>4a 
CD4C4; 
CD4&49 
CD4049 
CD40MJ 
CD4051 

Ca4(M3 
CD40M 

CD4cde 

CD4W>9 

CCl4QflS 

CD40?0 

co4on 

CD40T2 
CD4aTJ 
CD40?5 

CDiOja 

CD4077 
C04G7fl 
C04Ofl" 

c04oaJ 

C040S5 



< 19 
1 19 
t IS 



3 29 
2 IS 
3£S 
39 
1,35 
1 Z9 
1 29 



MO 
110 
395 



CD4093 

CD4C*4 

GD40M 

CD4099 

MCI 444a 

MC1440g 

MCl44tti 

MC144T2 

MCl44tS 

MCl44t9 

CD4501' 

^04^2 

CD4903 

CD4505 

C[H90e 

CD490J 

CCH90& 

CD4510 

CD4511' 

CD4S1£ 

CD4£15 

0049-10 

C04&1« 

CCi45» 

CD4995 

CD4i« 

CD4SS6 

74CO0 

MCW 

74QU 

74C« 

74C10 

74C14 

74C20 

7*C30 

7*Ot3 
74C4a 
74C73 

74C74 

74cas 

74CKI 

74CS] 

74C3fl 

74CHJ7 

74C1&1 

r4C194 

7rtCl97 

71C160 

74CI61 

74Gl6a 

74C1S4 

?4QU4 

74C173 
74C103 
740193 
74C199 
7AC<i22 
r4CS23 



2.99 

izs 

12.95 

i2«a 

1295 
B95 
4 US 



3ib 

f do 

49S 



2 4S 
390 

2 10 

2:]g 
?5a 

?^ 
2 as 

J 75 

2rs 
;je 

2 39 

7^9 
AS9 



74LS00 



74L901H 
74LSiQ3N 
74L503M 
74LS04M 
74L305W 
74LS0aH 
74LS0g« 
74LS10N 
74LS11M 
74t.S13W 
T4LSi3*l 
74LSt4M 
74LS1QN 
74L520N 
74L521H 
74LS32H 
741^ OH 
74LS27M 
74L32e« 
74LS30*! 
T4LS3:» 
741SSTH 
74LS.aH 
74LS40M 
74L&42N 
7>iL&47H 
74t.S4aM 
74LSS1N 
r4L&84N 
741.5HW 
74LST3M 
74L574N 
74L^7»I 
74LS7ftM 
74LS7a« 
74LSS3JMHI 
74LSe5*( 

74tsa«»i 

74LS0i>t 
74l,S«H 
74LSnJi 

74LS93N 
74L5g4H 
74L5107H 
74L51DaN 
7*LS113N 
7*LS1 13H 
7415.1 HH 
74131 J2N 
74LS123H 
74LS1S4N 
74LS125N 
74L31J8H 
74151 3JN 
74LS1MN 
74LS1»N 
74LS13aN 
74LS149N 
74L3l4aN 
74L5151N 
74LS153N 
74LS154N 
?4LSi5iN 
741^1 SSN 
74L51IS7H 
74L51MN 
74LS160N 
74191 BIN 
74LS1B2N 
74LS1B3N 



39 74lS-i'64N 

Se 74LS165N 

3Q 74LS>eGN 

sa 74LSieaN 

3a r4LSl«0N 

2a 74L$170N 

3a 74L5173N 

3a 74LStr4N 

2B 74L317EM 

39 74LSiaiN 

39 74L319DN 

47 74L3l9tN 
1.24 741.S192N 

J9 74LSi9»4 

2e 74LS^04M 

3B T4LS^>&hl 

3B 74L31»M 

3B 74LS197H 

3B 74LS22tN 

3S 74L5240N 

.2Q 74LS24tN 

^ 74LS;4^N 

79 74LS74W 

39 74^.S^MN 

7i 74La24BN 

7a 74LS24T>i 

7Q 74LS24AN 

79 74LS»9N 

i^ 74LS251N 

^i 74LS2^»N 

3J r4lSM7M 

48 74tS2saW 

49 74IJ7SSH 
M 741.SKON 
49 74i.$»1'N 
09 74LS2flaN 
SN 74LS273J4 

1 IB 74LS27*N 

45 741.3279H 

75 74L»e3M 

75 74LS290H 

75 7415343^ 

ea 74Ls»>»j 

.» 74|JS2«H 

45 74US3a4H 

45 741.5347N 

4a 74L^4aN 

4a 74L€3S3H 

K 74LSa53« 

95 74LS3e3N 

1.19 7*LS3JH*f 

^3s 7*l.Sxet* 

m 74LS3a7Ji 

09 74LS3a4H 

79 74LS373W 

49 74US374W 

a9 74l,337i5M 

aa 74LS377H 

1 24 74LS3aW 

1.49 74L538flN 

.79 74L5390N 

.79 74LS393N 

2.49 7<tLS395t* 

1 TO 74L53B»f 

at 7itLS424H 

39 74iLS6SAN 

.74 74LSfi7a*l 

M B]LS(H44 

11.14 aiLSSCM 

99 aiLSJ^7H 

9a aiLSWw 




AIA^UNCED 

COMPUTER 
QDUCTS 



1.(16 
1.B(5 
1.9S 



1.10 
1 B9 
1.73 



1.95 
1.95 
1.70 
2.95 
2.95 
1.75 

■Lsa 

I.BB 




LINEAR 



LM109H 

LMIClBAH 

LMWQH 

tM304H 
CM3DSH 
1.M3CiaH 

LM309K 
iM310CN 

Lm-nofcnM 9a 

LM312H 1.76 

LM317T 2.75 

LhUISCNrM 1 4D 

LM319H.'H 125 

LM320K-J0:- 

LM320T-XK- 

LM320H-1«- 

LU3J3K 

LM334N 

UMM9N 

LKIMOK-XX' 

LMa407-JOC- 

LM344H 

LM34aN 

LM350CN 

LM300N 

tM372H 

L>JG7tH 

tM377N 

LMaSOCWN 

LM3aiH 

iM3e3T 

tMSeSN 

tIutja7N 



295 



3 25 



149 



I4B 



149 



1 as 



3 75 
3 75 
l£5 



149 



NE331V/T 
NEiiiV 

HESflIT 
H1561B 

NE365WH 
Ne9€*Krti' 
Ut56TViH 
hEmwm 

I.M703H 

LM7MN/H 

LM710HA+ 

LM711H/HI 

LW714N 

l,M733N/H 

LMT39N 

LMr41CN/t'l 

LM741CN-14 

LM747N^H 

LU740NJH 

LM76GCN 

LM1310N 



7.95 
1 25 
1 75 
■ 50 
2,75 
^99 



wq;i4MN 
Mci4aaN 

LM149BN 
LM1 55fiN 
LM180QN 
LMia20N 
LM1850N 

LMiaagN 

LMJniH 
LW3SO0N 
LM2W1N 
LM2ai7N 
CA3013T 

cyuoiBT 
cuoaiT 
CA^oasT 

CASOaST 
CA3039T 
CA3C-I0t 
LhU053N 
0304 9N 

CA3a5?N 
LM30Q5N' 

CASOaSN 

C430a3N 
C«WSN 
CA306flH 
033eGN 
O3097N 
CA3130T 
CA3I40T 
CA3l4Qrir 
CASIfiOT 
CAaiDOH 
CA3401N 
MCa423N 

5a3a24M 
C*3600H 

LM39CCN 
LM3905N 
LM3909N 
RC4l31tt 
FIC4l3gN 
nC4l51H 
nC4IB4 

ULNAOOi 
ULI43C03 
S»l754»N 

^75451 H 
5W7546aHl 
SAI79453H 
Sd47S454NI 

5M75401 N 
SN79492H 
5N75493N 
5H79494M 



250 
2J9 



3 25 
325 

4.99 
1.49 



249 

3 49 
2 49 



395 
340 



NEW! 

We Mow Have Ttio 

Apple 
Silentype 

IN STOCK 



WHh flfip\9 Intolflgenl Interface 

Card Reg. 9B0fi.Q0 

imtrtic* Card Hn 

All Boftwan For mow Qmlt 

Hi-Rag. Qnpnkfl jt—--* juj* 

»h««u», $549.00 



■^ 



BECKMAN 

Digital Multimeters 



Chntf'UMi:- TM mCX JIOhHtf « 



TECH 300 PiortllHuHrnKi^. . 
TECH 310 OflAil UuTO^fUf . 
VC-241 VnyJCBnyngCu* . 

DC-2Cel pB<Ul«BC*iT^>0«« 

kV-3M MqhVcnpi9«F>1«tH - 

flP'MIWPraba 

Cl-331 MlCumntCUnip.. 
OL'241 (Mjxb Tm LB>d m 
rL-S42 50*14 T«t LMdi 



nP' MUSIC MAOHTNES^ 

piM WITH 9 VOICES] \ 

>fr CM m b > iqui ftiffilhviliYJnggicriinfiAM 
mnoi •PIviiTwrDaviHbylhtUfgetrf *MJF 



THE BONE FONE 




• SKIERS 

• SKATEHS 

• CVCLERS 
YoumstlMsr 

Hinileelil 



i 



\. 



4-^ AM/FMslen» 

SufCuncJs Bnd' 
liSs yojr tfflJ/ 
wim Sound 

*1S S5595 



^^ 



FLOPPY DISK DRIVES 



MP1 Bii-i'-'".. 40 iw^i 279.00 

ShLiOa-'f SA40fr4' d" 3S r»Jict* 295.00 

ShuoM eOO/BOl F| Q' 415 00 
Siomflns Sft»»aaf1 CornpjlrOI* Uodf< 

FDCKl^fr^aO 4J9D0 

PERSCIMKW277 CkJil. HBSOO 

WANOO/SIEMENS ^^' (>»•« »0 DO 

MPl B52 9'^~[hdi .. .34400 

WANGO^SIEMEHS 3BS Ouif 9^:,- . 395 00 

WAJyG0..'SieMENSS.2 . HAiKi 



^^SBCOMTINEMTAL SPECIALTIES 

IWH LH-I 4D-CflVind LiiQi: Mcnb> ^^OQ 
ll*MLH-1 UpCMOrMOr. .EDOd 

Md Ltl-t L£^ VcTKbr I470ff 

■M-IH 100 Hhi J^iirtaW Fnqutncr Corner 

itaw LM rr^isi Lc^ Pcdx $000 

lli*i LM EoHjtTTr HOC Pnjtfl J5» 

ihii L^^ hiqfi sp«i uw F^se ??W 

bULK-t LcfKFtDtxKil 21.9& 

■IM lT^ t. tTC'2 Lcgcal AiuT^ KjEs ?^Oj^»i 



-'^ J^ 14-PinC^ PC-14 142 

■. ^ lE-ftnCi4> Pt-IS. j^ao 

thiK ■ S4 Pj. Cm P03A t a 50 

^^ 40-Pi/iCM: PC-40 ■ ■■ 



Proio Boards 






ra-iOi 2100 

P9-IC^ 2EhOQ 

P&903 43 00 

PB-10* 5400 

PA-20S troo 

P&TDJA 14300 

PSK203AK* sSaoa 



1^ # Apple II. 16K 
''"^ or Appki IL PI u s 



$990 



DISK SYSTEM SPECIAL 

^Apptfl It Plus w/dfiK Superrnoti Vi(3eo Modulator 
DFsk 11 w/Controllor Integer Based RQM Card 
FteQ, SE.aEO.OO, ACP Price 51819,00 SAVE WOt .00 



ST WO 



InOd X'lQ Sys^im 
InM KIO COrtlrtiler 

A^ Muse s^Thevi'o 
^ Cli Araiog Oif(c(i<l 



ties 00 

?&90(» 
179% 

249 » 
164 9S 



DC hf iy« Mixlvn Fl 
Dslill wCwftEto 
DikLl 

PjflW PwttrCxd 

CffvidIO Mitgatiyfe Onvg 

.4e;s«i 



675 HI 

S»0(i 
4S9DD 

4S0.00 
1&J00 

1&900 
^500 



PyttoCiid 

U £ R MackjU^ 

Dnklopn^ 



SupVtlkKr 



SUtiSK] 
?i9J 

?995 

!4 9S 

95 OO 
35DDD 
t79D(? 
1B9KI 

350 00 



AATARr800&400 

vm Psrsonal Computsr Syvtem 
' ATARI 800 $825.00 

-. ATARI 400 $449.00 



ATARI BOO IdcIuc^m: Computer Ognsote, BASEC Lang. CidfitSaff, Edm^^Eicin 

SysEdm Master Cartridog, BASIC Language Progrsmming Manual. 6000^ rator's 
Manual w/NoteboQk Alari 410 Program Reoorctor, 16K RAM Module, Power 
Supply, TV SwUch Scoc, 




^=^^~^4oir^ Texas In 




STRUMENTS 

aRPOR Al CD 

99/4 PERSONAL COMPUTER 

Superior Color, Muiic, Sound arai Graphics- and a 
PCwerful Extended Basic - Wl Built In. 
Tl 99/4 Console r?nlly 
tvaiLflNfl tor SC5S.0O 



$1099.00 



C^ commodore 

PET LoC?^ $775.00 



»0I4)! 

TOII-IIKh 

KQVNK^nB' 



:An U-U r^fl fkw fnum 



met] 

»n«l fittalEItCM 

KACd 





[rTiii[iU(rTi liutn rt 



AUDIO DISC 




M« m^M 14 114 Mit bir b 



BACK TO SCHOOL SPECIALS 

ON CALCULATOnS 

TIXAl TKtTKUHlim 

Tl (VcflramFiMC n.VS 

T1-55 H.« 

TWr H.» 

TIJ4 iia.» 

T>4t ^H.K 

T>»1PHiKlwirtHWi Kn ILK 

nCBB Bupw HBtli 0»r4 12, M 

JL 30 U.tt5 

iL 30 H.H 
HA7»HAt HWr COMOOCTOA 

NS «01 H*lrt« CAAvH^vr 1 7.*B 

£3-5100 M,H 



ToTalveRTSTF 

PROTECTION 




UrOLOCK-7 

* IIHPLE WOK Ur 

* EMT, IWm KUT 

* lECIifT CODE UtAU 
*miR STAT£ CIRCUlTirr 
B I YEAR HIAflAHTEE 

4CP PR4CE onlvSBB.BS 

,7Ai ifj^iCiF SCCuSiTf SVSril* 



SINGLE BOARD COMPUTER SELECTION GUIDE 



BOARD 

KIH-1 
SVM-1 

Cromflmco 
SD-SBC100 
AIM 65 

Cosmac Vie) 



PHOCESSOR 

BE02 
£502 

9502 

taa2 



ACP PRICE 

169.00 
239.00 
409.00 
239.00 
37500 
199.00 



ENCLOSURE 

Add 29.95 

Add 39,95 

N/A 

N/A 

Add 49.95 
Inc. 



RETAILSTORES OPEN MOM SAT 
1310 "B" E. Edyngcrr STORE 674 El Camino Real 



STORE 1310 -B" E. Edyngcrr 

ai Sints Ana, CA 92705 

StiowfODms. Retail, Warehouse 



l!2 TuMln. CA 32680 

Specializing In Systems 



P.O. Box 1 7329 Irvine, Calif. 9271 3 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 Of (800) 854-8241 



FOR INTERNATIONAL ORDERS 
1401 E aorcn=id 1714|9S3<)604 
SsntaAna.CA9270S TVUXlRIOSSS 15B5 



I 

m 

S 

% 



CIRCLE 10 ON FREE INFORMATION CARD 



125 



FREE PREMIUMS 

Free Soldering Iron with any order totalling S25 to S99. 

Free Speaker Kit K350D6 with any order totalling S100 to S249. 

Free Speaker System B3O0C10 with any order totalling S250 or more. 

Above premiums are listed in this ad 






TUBES 



Wi OFF Sleeves o1 5. International Service master Brand 

Sofia r&r ComptaEQ Flar^a* OS 2,1303 RijCiiving, InduitriaJ atld Anlique Typna 



7AV7 
JAWJ 
JATze 

3cn 

3DJ3 
3hW 
3ltA5 

WKl 
4eK40 

ECF» 

6COi 



315 



Trn 


tMCi. 


ECJl" 


iU 


BOW4B 


1» 


UJU 


16A 


E£J7/ 


1 J4 


EF1H 


T» 


SfiW* 


EU 


VQJI 


1U 


SCOT 


■ 2t 


eCFTA 


724 


KSiSU 


i:ii3 


OQJi'/ 


1U 


ECf»l 


1 KZ 



QHUV 

flHA3 
4H2S 

CHES/ 

AJCSA 

flJSSC 



3iU 
1.H 
3 1-1 



E.ZBI3;' 
UID 
SFO?y 
KGT 

ECC«1 

ECi32 

ECi3U 

IZHYli' 
13DDJ 

13GHT 
UJ2( 



13i 
1 » 



For quHitittn undtr S add 1D% lo abovo prices. 



SEMIS- Japanese 

im PM Cb. nvn N«t E«. 



1W0 

2SAS£« 

25AaT3 

3SA;33 

2SB4» 
2SC3?S 

2SC50a 



?SCtlT3 
;SCt239 
2SCI3W 

2SC1SJJ 

5SD2JS 



SPEAKERS 



SYSTEMS * 




^Sl 


a 




KITS 


' 


B*S0T10 ^,,^-#i-- 


ll 


Hi 


1 ^ 


■ 






3-WAY JFPS^ V ^ 

* Electrortic |iq9^lB 
Crossover "J" Tft i' J^S \^ 
air suspension ll \^3P1 ^k- 


1 


P^ 


n 


1 




PU 




l'*''i 


f^ 


■ 




Sr 


^^^^^V 


*- t 


rw 






wrtnfw * ?" inld- li k^^^BP 






^^^r 


i^ 






Power: 50 walls max ll O 














"=pr 




DELUXE J-WAY 

Kll* 


Slngl* 






KeX9T2Ci 
K4X 10120 




20 01 

20 01- 


S33 00 
32.00 


$13 95 


_^ 


- 


1395 


n.^oooto ^^^H 


^^H 


K500T10 


5- 


1Q0J 


le^i 


11 50 


UINI j^H^I 


i^^K 


K525T20 


5'--" 


20 Of 


299S 


13.50 


> 3" 5 oz. acoustic I^^^^l 


P^H 


K5X7T20 


5>7- 


Z0O£. 


2395 


1350 


suspension woofer l^^^^l 


i^'Hi 




[:0-AKIAL 






» y cone ivoe twMler !|^5^E 


_i^j 


K^OOCiQ 


4" 


ID ttl. 


S1S9S 


S 870 


• Innitt PnwBr: :ttJ ^p^s^V 


— "^^ 


KS25C^ 


ill" 


WOJ 


20.95 


a. 95 


watls max. * Mtg. Bkt, %AA 


sspr. 


K6);»CZ0 


6-«9" 


20 01. 


2r.7i 


IISS 


K4xtocao 


l-KlO-Moi. 27 75 
DUAL CONE 


11,95 








BJOOCtO ,- 


■j; .^ 


K350D6 


3'/|- 


6<M. 


S B,95 


t 4.S0 


2'WAY ISET'J 


^^kl 


K4D0D1Q 


4" 


10 01. 


13.» 


S.95 


• vannriiR nnniance t^V^^PIji 


^^Bf 


K525D10 


5'i- 


10 d 


11.95 


6.20 


ccnirol * Mtg. Bkt. ^KSfl'^ 


^^■1 


MX^DtO 


ffiS- 


10 OE. 


17.0) 


6.95 


• 4'' woofer 2" Lweecer |^3iLl 


_S^ 


MXIQDID 


4-fH0 


10 OZ 


1^50 


0.95 




^^^ 


' IriclUdaa' 3 spoakert. ^rlllcm, 


narflyire 


wiring. 






infttructioni 












^pr. 


SENDFDR^MPLETEMWGEOF 




PftOFESSraiUL/KM & MIHUTUftE If P£S 



COMPONENT KITS 



Experimenter/ 
Technician 



»7« ea. 

in ptasEic box 

TD-1S 25 in kil 



Swill lor iKi 



rsnge 




Service/ 
MRO 



*24.»= ea. 

in 9Klrawer cabknel 



Mini AKtal lea.a Atum. TD-IM 75 in ItH 

ElflcErolyttc Capacitor 

1 [oJyOMFDietoSOVDC 



PO-S 25 in kil Mint Radial Lead Atum. f'D-M TS in ktl 
Elecirotyiic Capacitors 1 lo 
10O5 MFD 16 to 35 VDC 



RM2$-$ 300 in kit 



Carbon Ftxed Resistors RM2S-M 1000 in kH 
to Oh ms to to ME<3 OHMS 



RH50-S 300 m kkl 



Carl>Qn Fixed Rcsistoi^ RMSO-M 1000 in kit 

'A watl 1 5% 1 tO% 

10 orims 10 10 megohms 



RESISTOR SPECiAL 
^00 ^>^ wall 5 &. ICrti] fbratatori 



ao-wAli So1d«r1iig Iron 

Ltahlweignt » Ideal lor 

P.C. work anrj Klls * 250' lip 

A-PS30 



$2.r 



CO 

o 

z 
o 

I- 
o 

LU 



o 

Q 
< 

126 



MP 



P.O. BOK 698, Melville, HX 11747 



To order call collect 

(516) 752-0Q6Q 

• VISA • MASTER CHARGE 

- CHECK • MONEY ORDER 

N.Y. STATE RESIDENTS 

ADD APPROPRIATE SALES TAX 



Add Tor Shipping & ln&urjnc# 

to MSO.OO ,„, S 3 50 

S251 00 lo SSOOOCI.,.- 5 00 

S501.0C to 5750.00 7 50 

$751,01} to $1II«a,00 10.00 

Over SIOOO.OO tlM 

C.O.D.'f extra 



CIRCLE 64 ON FREE INFORMATION CARD 



MCFR Associates EXCLUSIVE! 



SURPLUS COMPUTER BARGAINS 



8 INCH FLOPPY DRIVES 

Used, removed from ayslems. MM. by MPl Division of 
Contro< Daita.. These are thn CDC Ifoppyl Includes 

jchennaiics & I/O data. Sold ^As-1s' but comp/pro and 
whofsf An mcredibJe BARGAIN, easy to interface wilh 
most commercial controlli$r&, FealUires "hard" sectoring. 

Special Pncs Only $229.00»~ 

Buy 3 and SAVE BIG^I 3/4599.00 





CASE STYLE 
MA Y DlFFtfi 



DAISY TERMINALS featuring th@ DLAGLO 
HyType Daisy Printer. This excilmg lermmal features: 
HS232C ASCII, 110-1200 BAUD. KSRoperatiOn plus fan- 
tastic PLOTTSH mode with bi-directional horiz i. vert'l 
movflmanl, t/60"H & 1/48" V increments. 15" platen, 
prints at 10, 15 &. 30 cps! Uses plastic prinlwheel ani^ 
has many more eKCitmg features. Includes operator's 
manual & schematics Used & ^efurbed. 
Now Onfy $1 499.00 

Arid ^30 00 fOf SfHpfiif^y Craft PMy $liippir\g On DtiUvtfv 



* SELEGTRIG Typewriter Terminals 

USED, off-lease. Features IBM SelecJric Printei RS232 
I/O. Takes BCD code type elements. Whote and com- 
plete, "AS-JS" (m.ay need some adjustments!. ■S'ff OUR 
OCT, 1980 ADVSHTiSBMENT in Ihis magazine. 15" 
carriage, type' ball included. 110 VAC includes power 
supply. yO and printer circuits and more, 

Oniy S469.00 

AtiH SiS.OO for Sh\pping Crafm fay Sttrpping On Dot'voiv 
Mainterier^Ce Manuals Available $2S.OO 

■IttMTrjnMnurh 




2/»750 



GET YOUR COPY OF OUR LATEST FLYER! 

Circle the BJngc Card Number or Send a 1st Cia^s Stamp for 9 Fr«t Copy. 



CFR ASSOCIATES, INC. 

18 GrarrJte Street 
Haverhill, IVIass. 01830 



617-372-8536 

Phont Orderi 
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INTERNATIONAL KLKCTRONICS UNLIMITED 



IHWEDUTfi DELIVEHY 0? QUALITI RESISTORS 



CARBON RLM RE^lSTOKa 



W* i i/r watt 



CAAB-Ol Fim m 
1/4wdtl: (fl.Dtw n/S) 

D9&-<I1* I ^JSQ'lMij (b&djf) 
l/?«*tt (fl.Dtw EQ} 

U&-'d1i % .3H''lD[t9 (tiOdy) 



,5 3.9 1& £4 3K 

1.0 4.3 ie 7i 3X 

1.1 A.J EQ BE 3&e 

1.2 5,1 n 91 3» 

1.3 l.t 2* IDD *K 

1.5 6.2 Z? no <7Q 



PRICIHfl 
tutai ijuuittty *i (Jl^-m (*-HM PK-IOOO 

1000^ JO w i.eo i*,« 

5l»Cl- .10 .» 1.7Q M.^if 

lOOOG- JQ .?5 ^-.Si I3.U 

;S or "ftrt i^tijt«r^ - not irniivldmlljf ptcktg^^ - 



2,i 9.1 



J.O 12 
3.3 n 



33 130 5E0 
» l^g 4^0 

39 LfiO Gsa 



SI 720 S10 



l,&K ?.5K 

2.0»^ S,2t 

2.?i; 9.1lt 

2.AK IDC 

2.7C IIK 
3.QK 



1,3^ 

3,9f. 
4,J*1 



SZH: f1K. 3903t |,eH 

24i; low 4»« l,fft 

Z7K IIOK 470E ?.£m 

3iH IWJK 5I0K Z.5H 

31t 130IC StPt ;.<H 

3&C I^C Ei»E 2.7>1 

iK 16Dt; eSOK 3.DH 

4]IC 1»C 7S0i£ ],3H 

*TK 2oac fliOC 

siE 220i: 4ior: 



■£.2K 

»?.5N 
■S.2M 
»9,1H 



/iipiun 



13E 56C i4gc l.OH ^JH (■ V?w 



l^k 



62i; 2701: 1.1K t.JK 

e» 30« 1.ZH ijn 

Hft ]»K j.3H b.W 

BZC 3EAt: 1.511 



METAL FILM RESISTORS 



HETAL FILH tU 

SH6[I (K.OlWi CHBBOrf} Vlwjtt 

LoM tcve cexf - Upfm/O. 

color btrtiM: 



M»0- .ta «SS 1.70 6hSi3 

lonn- .?o .sfh LIS fi.oQ 

ICt or BQn reil^to^i - iae Inditidjilly i 
^■"■<\ - i,^tt.\iy amy diiortPwnC of hIw 



plE-250 
U.50 

15, m 

U.?5 



10-^ 

10.3 
ID.5 
ICl.J 
11.0 
11.3 
11.5 

n.a 



StKii^rd I 
12.1 U.7 
l&.O 

!$.< 
1^.3 
1G.2 

te,5 

16.9 
17.4 



12.^ 
12.1 

13.0 
13.3 

U-O 
14.3 



V*Uffi5 5T0C>:tU i0hm| 
ntHl filB V4lu« iTrO- 10 
17.8 Z2,6 ?7,4 
IB.J ?5.2 2«-0 
Sa.J 23.7 26.7 
19.1 24. J 29,4 
19. & 24,9 30,1 
i&.O 25. 5 30.9 
20.5 ».l 31.5 
2^,1 2i,7 32.4 



CO 47&I1 ttnia 

33.2 40.2 4BJ 59.0 TI.5 88,7 
34.0 41.2 49.» 60.4 ^|.2 91?-9 
34.8 42.7 51.1 51,9 75.0 93.1 
35.7 43.? «.] 63.4 75-8 K.3 
3t«.5 44-2 53.5 «4.9 A0.6 ?7,5 
37.4 45.3 B4.9 6G.5 B2.5 

38.3 45,4 5«,Z (8,3 B4.5 
39.2 47.5 57,6 «f,a ^.£ 



KlrvSff 



VDLTAH ntOULATOftft 



l«<h OFF ON I2S.W 
15<l^ OFF Orf S50.W 



H3JOT-5 
.H320T-ie 
J1320T-1S 
.M340T-5 

J1340T-8 
.H340T-t2 



Kcgatlve 5 V reg f7905) 
Negatfvt 12 V refl (7912) 

Negative 15 V reg [7^\%) 
Positive 5 V rtg f 7805 J 
Positive B V r^9 (7309) 
Positive 12 V r#g (7812) 
Positive 15 V reg (7815) 



1.19 
1.1? 

1.19 

1.19 
1J9 



2H33D4 MPN TO-92 10/$1.50 

2Na506 PHP TO-52 2S/$3.00 

100/S11JO 



or VISA. Add 51,00 Sh1|>p1na/h«nd)1nq 
In uSi C«na.dj J Mexko. Other ccuotrlcs 
SLM + 5* Of drdEF. tjUfnrnl* rei-Sdenti; 
Add tllei t4R. WlnlTyn or'dfT ilO-OO 



DISCRETE LED' S 



Ite 



.^"dlB. dlffuied 
R^, C1e«r or ri 
Gre«n or tellow 
^UKHEHETUItE LEEI 
.1?S'dl4, diffused 
Rtd 0, didjr 
tre»n Dr YcIIom 



lorti.M z%iaM imi/si-so 
j/ti.oo «/«,ab im/si.Ji 



1114148 iWm 15/Sl.OO 100/S5.00 
1N4MT rectifier 12/Sl .00 100/S7.00 
1»1400; rectifier lO/Sl .00 100/S9.00 



rNTERNATIONAL EtECTKONICS LINLIMITED 
ta Bniitirar Jtcksiin Ci 95«4S 
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lamsa^i the first name in Counters ! 



9 DIGITS 600 MHz $129i,„,^ 

WIRED 




SPECIFICATIONS: 



HUCE5 


IIJ9.W 


V: 1 AC H*r**' 


LOT.W 
JM 






Iitand Umi Mu awl 


14tJ 



The CT-90 11 tiK most vcrsAtilc, fulwe padted counter ivaOable for leti 
than S500.00! Advanced dtsijpi reaiures include; thftt selectable gate limci, 
nine digita, ^te indicator and a unique display hold function which bolds the 
diKp] ayed count ftfter th? input aignal is removetE AJs ci, a I OmHz TCXO time 
base (S used which enables easy zero beal callbrsUon checks a^nst WWY. 
Optionally; an internal nicsd battery pack, extemaJ time base inpul and Micro- 
power high stability crystal oven rime base are available. The CT-9Qi 
performance you can count oti. 



Sensitivity: 



Display 
Time base 



20 Hz to 600 MHi 

Lesiiluin lOMVto 150 MHz 

Uii than 50 MV to 500 MHz 

O.L H£(10 MKzranie) 

LO Hz{«D MHzranfe) 

10.0 Hz(600MHznnse) 

9 digit! 0.4' 1_ED 

Standard- 10.000 mHi, 1.0 ppm 2a40'C 

Optional M tcro power oven<|i.l ppm ZO^^O^C 

M5 VAC® 250 ma 




7 DIGITS 525 MHz $99^,^^^ 

WIRED 

The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such H^ three frequency ranges- each with prfr' amplification, 
dual selectable ^ate times, and £ate activity indication make measurements a 
snapu The wide frequency range enables you to accurately measure sisals 
from audio thru UHF with 1 ,0 ppm accuracy- that's 000 1 %! The CT'70 is 
the answer to ail your measurement needs, in tiie field, lab or ham shacL 



7 DIGITS 500 MHz $19^ 

WIRED 



SPF.riFirATIONS: 


Ranst: 


20 IUI0 523 MHl 


Sensilivily! 


Less ihan 50 MV to 150 MHl 




Less th.n 150 MV to 500 MHl 


Rewlution: 


1.0 Hi (i MHiruijt) 




lO.OHtfSOMHzrMge) 




100.0 Hi {500 MHi ranie) 


Dlspky. 


7 tJijits 0.4- LED 


Timt base; 


1.0 ppm TCXO 20-40*C 


Power 


12 VAC® 250 m. 



PRICES: 




CT-70 wi«4 1 ycMiwtmatf 


S99.95 


CT-70 Kit, 90 day pins war- 




rmly 


84.95 


AC-1 AC mlapter 


3.9J 


flP-I Nicidpack + AC 




adopltr/chirjer 


13.95 




PRICES 

MINtlOO wiftd, 1 ytK 

warranty S79.9S 

MINI- too Kit. 90 day pan 

warranty S9.95 

AC- 2 Ac adapter for MINI- 

100 3-95 

BP-Z Micad pack and AC 

adapter/chiu'jEer 12 95 



Bereft a handy^ geoeral pufpose counter thvl provides most counter 
functions at an unbelievable price- The MINI- 100 doesn't have the &I1 
frequency range or input impedance qualtttes found in higher price units, but 
for basic RF si^al measurementa, it can't be beail Accurate measurements 
can be made from I MHz all the way up to5 00 MHl with excellent sensitivity 
throufchout the range, and the two gate times let you select the resolution 
desired- Add the nicad pack option and the MINI- 100 makes an ideal addition 
to your tool box for "in- the- field' frequency checks ami repairs 



SPECIFICATIONS: 


Rmje: 


1 MHitoSOOMHi 


ScDiitivit^ 


L™ thjn 25 MV 


Rewlutioit 


lOOHl(slDWEiIc) 




1.0 KHi (fast gate) 


Display: 


7 digiu. 0.4" ■ LED 


Time bue 


2.0 ppm awo-c 


Power 


5 VDC « 100 mi 



8 DIGITS 600 



Range 
Sensitivity: 




MHz $159f,,,. 



SPECIFICATIONS: 




Resolution: 



20 Hz to 60C MHz 
Less than 25 mv to 150 MH;^ 
Less than 150 mv to 600 MH^ 
1.0 Hz (60 MHzrftnse) 
10-0 Hz (600 MHz range) 
8 digits 0!4" LED 
2.0 ppm 20-40^ C 
110 VAC or 12 VDC 



The CT-50 is a verutile lab bench counter that will measure up to 600 MH i 
with 8 digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the CT-50 into a digital readout for any receiver. Tht 
adapter is easily programmed for any receive r and a simple connection to the 
receiver's VFO is ail that is required for use. Adding the receiver adapter in no 
way limits the operation of the CT-50. the adapter can be conveniently 
switched on or off. The CT-50, a counter that can work double-duty! 



PRICES; 

CT-5 wired. 1 year warranty S 1 5 9-95 

CT-50 Kit, 90 day paru 

warranty 

RA-i, receiver adapter kit 

RA-] wired and prc-pTogram- 

mcd ( send copy of receiver 

schematic) 



U9-95 
14.95 



29.95 



DIGITAL MULTIMETER $99f ir^d 



,- in'*!: 



PRICES: 




DM.700 wired 1 yMTirairanly 


S99.95 


DM- 700 Kit 90 day pKB 




wifTuiiy 


79.S5 


AC-1, AC adaptor 


3.95 


BP-3. Nicad pack +AC 




adapien' charger 


19.95 


MP- 1, Ptnbe kit 


2.95 



The DM'700 oHerx profeuioni! quality performance « a hobby bn price. 
FcaruTC^ include; 26 different rmgc* and 5 iFunctions, atl arranged in a 
convenimr, ea^v 10 uae formic. MeMiurcirbmti xrc di^liyed an n Iv^ 3'V^ 
diiic, Vi inch LED readout with automatic denmat placement, aucomuic 
polarity, ovdranRC mdication and ovcr|o«d t^otection up to I Z 50 volts on all 
ransei. making ti virruallygoof-prooi! The DM'700 looks iprrot. a hxudityirtp^ 
jer black> ruQjred AB5 case with convenient remciable Elk bail Rtikes u an 
LLleal aJdttian CO any &hop. 



SPECtFICATIQNS: 

DC AC voliK lOOuV to 1 KV, 5 

DC/ AC 

O.luA to 2.0 Ampsj 5 ranges 

O.l ohms to 20 Megd^ms, 6 ranges 



cunedt 

Resiitimce; 

Input 

impedance 

Accuraify: 

Power 



10 Megohm^ DO AC volts 
10.1% basic DC volts 
4 'C cells 



AUDIO SCALER 

For high resolution audio raeuurenwn^ multipltes 
UP in frequency, 

■ Great for PL tones 

« Multiplies by 10 or 100 

• OrOl Ht resolution,* 

S2^,95 Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC plug. - S 7.95 

High impedance probe, light loading 15,95 

Low pass probe, for audio measurements > 15.95 

Direa probe, general purpose usage — 1 2,95 

Tilt bail, for CT 70. 90. MlNMOO 3.95 

Color burst calibration unit^ calibrates counter 

against color TV signal. * ,.,.>,.<. M-^S 



COUNTER PREAMP 

For TTieiuunng excremely weak lijtnals ^om 10 lo KOCO 
MHi. Smstl aiie. powered by plug transformer-included. 

* Flat 25 db gain 

* BNC Connecton 

* Great for sniffing RF with pldE-up loop 
$34.95 Kit S44.^5 Wired 



isnsfii, [il3[:fr[: 113!^^ i is. 

BOX 4072 • ROfHESTER. NY 14610 



PHONE ORDFiRS 
CALL 716- 5S6- 3950 
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ii^^tiiantiraamciixnuniQHlO Ov*Fi*aiadd 1 S~. COO add 

S^ Oict«fiur>rder ^10 add 1 1 ^0 ^r'r Fpiidanti. add 7S tiaji 
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o 

< 
m 
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Instruments in 



Out-of-Clrcuit Transistor 
Analyzer 

> Dynamic In-Clr- 
I cuit Transistor & 

Radio Tester 
I Signal Generator 
I Signal Tracer 

> Voltmeter 

> Milliammeter 
• Battery Tester 

> Diode Checker 



Model 

Transistor Analyzer 21 2 

Factory Wired & Tested — $39.94 
Easy-to-AssembleKit— $26.61 

Now you can pinpoltil defective transistors and their 

circuit troubies speedily witli a singls. feature-packed in- 
strument instead of a costiy eiaborate set-up. Perform- 
ance-proven by tfiousands! Ctiecks ali transistor types, hi 
or low power, for DC current gain (tieta) to 2W in 
3 ranges, and ieal<age. 

Universai test socket accepts all bi&e configurations 
identilies NPN or PNP transistors, [lynamicaily tests all 
transistors (oscillator cfieck) and AF, If, RF circuits. 

No extemai power needed. Measures DC currents to 
80 ma. Complete with test leads, instruction manual and 
transistor listing. 

Write for FREE catalog of the world-famous 
EMC line o( test fnstrunnervts. 




ELECTflDNIC 

MEASUREMEMTS CORR 

625 Broadway. New York NY 10012 



ELECTRONIC 
DESIGN LAB CA-16 



,• N^^r 









Components not included 

• Variable function generator 

1 HZ lo 100 KHZ TTL, CMOS logic levels 

• Six regulated supply voltages, all short 
circuit proof, including 5 volt 1 amp 

• Four logic indicators and debounce switches 

• Two CMOS lo TTL converters 

• Two large breadboards, all point to poinl 
connections— no soldering 

Everything is at the users finger tips. Our 
Design Lab will soon pay for itself in time 
and component savings. An excellent aid 
for engineers, technicians, students, and 
hobbyists. $99.95. 
Free brochure 
CASCADE LABS 

i 156 South .Alder Avenue 
Freeland, Wastiington 33349 



(206)221-7.183 
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XENON STROBE TUBE 
& TRIGQER COiL 



IlKIld LI'E'lT 



_&J4P«1 



'1.75 



n 

n' 



LED 

Flasher .^ 

Kit ■=^, 



H, 



t2.4» 



SOUND EFFECTS QENERATOR BAStC KPT 

tM \''t rilfttLE fa tUW^ VCHJ* frrt l>aMd UTWZZTl ECWFtTH 
wUHC^iT IP[li£.lhe * rCHTMC. ^l tLWLT Vgu 'ITh T4< 1 I 74V 77 

WITH ICt-KiTlC LhV L^TDi^T |li£TAL<Iiaiil, Ih|I ieAaD'ML«[| 
IT <ttn.f; Tff ll/JLD .> UtCi'iSQn Cir*ILt cr riiift* t^n«tip 
LKTdiVCi IIUJbAh ^I'l-'Ut^ CLCOt, [tc. Vot$ >0T '((irlBl 

Dir nxiE^Lf 0* otH** iti*tMi*fii.«uiiiJ*i. ca»#«ii«ii. fiu 

ILPrLT I *IM IT1«*BD ■ElKTCatj «J*lt|T^l, lal^C-CI, fl-.t, 



CtUftt 

NLr 5 



¥HIC KIT CQHTlIkO 

iiJi^rr, n «ei.Ta' 

S,9S '^^ ilrlKueTiakE. 



ELECTHOHlC WAflHIKfi FLAlHEH KIT» w^^,^^Z,_^ 




12VE3C UODEL 



ELECTRONIC 
STROBOSCOPE KIT 



>n[««M.E.iJl tm rtlll TIIDU«L(th«Ci11ht 
(•> U(K«lTnjiTlhl. 6PTie4L PP[He>«lpi 
CrlltJllT LIc.hL xmicm M f*MT^ HPEELIp 
PU.LCT$, rLTMiitLLI, tic, 1ihE ■iTMQk>aiCePE 
*TCS r»OK IIAhJJM6 l1'-il,L ihg rCiTiiKEI li 
,<[tiaii Vft" TUiE *vu IC bE^li;^. CcnllikUpLttLI 
VARi^lLC nii-f HATt FACm lOO^I^aflPK. Ei>£ ^1 
Cf^i PiS" ILL CC*rththll Ifcttl-UJ^C H iBi»li 
I. IKE tCKS JiiiUr L^DI, 'J^lt hut lhCLi-«L CIlLi 







1 2D VAC 

Xenon 

Strobe 



robe Kit % ^" 




^ 



CHANCY 

e^ec'cronics inc 



■ PIb]iw tr^elude S 1 .00 Eor peiEdfjc 
' Vi», MC ind COD KDCPim 

' ?hen< ardtti ttw wfJE«tn« 



P.O, BOX 27039 . DENVEFl.CO, S0227 f303) 7B1 5750 
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KITS • KITS • 

NEW. . .PRE-ORILLEDPCB'iFORALL KHS 



A self powered radio which uses a re5or>ar>i ciicuit and Oerpi 
ror for AM racdio lectpiion. An irfeal pinjeci for ihe befli'-npf 



PSICE: tt H 



STBOBE LITE KIT 



tSio2*»P0WEfl SUPPLY KIT 

A variable Power Suppiv tunable lor many 
drgiiaj and linear applicahoris Delivers an 
ouTput eur^eflc of lODma Irom. T bv IP l&v a"Fl 
500ma from ievia24v 



Fantastic fo' 4p*ciai eiiecis Variable sp«*d Xanon (lash 
giuMvoua STILL MOTION" afleit A real allention gtlier 



PRICE tl4 95 



Modal' EK80SLC01 



P)1ICe:«1.95 



1» CHANNEL LED CH^SEB KIT 



A var^ familiar Sfgfit seen ai discos, dflpartmenl stores, and 
on naon signs 16 LED s flash in sequence up down or alier 
naia Adaptable lo 1 2D vac i Extra I 



MoiltlfeKSOLCDie 



PRICE $22. 1 



O 

Z 

O 
IT 

LU 

_1 
UJ 



o 

< 
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1« CHANNEL MULTt -MODE LEO CHASEH KIT 

We're proud to add tfiis to our Una, Ms similar lo our 15 
channel led chaser" bui with rTvar>¥ e>Ltra features There are 
ove' 60 selectable modes. A few are Up. Down . Skip. Pulse 
Scramble. Single Pulse. Mulli Pulse and marty more An 
opeior^al 120 vac board isavaileble. lEntral 

Model JEKSOLCfUllS PRICE; S3I.95 



Edu-Krt Ltd. 

P.O. Box 147 

Niagara Square Station 

Buffalo, N.Y., 14201 



MODEL »EKS0PSOi4 



POWER SUPPORT Ijg 

A 12d V01I power board wftich allPws vou to corirecs regular 
lart^ps to our LED Chaser Kits 8 channels are supplied per 
br^ard wrih 150 watts per channel Thev can be easriy inter 
faced for IS channels. 

Model (EKBOPLCIZn ' PRICE 174 95 

21 VOLT POVKER SUPPLV KIT 

A true In 7g volts capable of delivering 1 amp continuous 
Full wave rectilicAtitHt, filtering and capacitance muHiplica 
lion provides a clean dc source for sensitive audio and digital 
wort An ideal suppiv lor the eKpenmenier 



Model 'EKBOPSOia 



PRICE S39 95 



S WATT IC AUDIO AMPLIFIER KIT 

A general purpose 5 watt art^plifier wiit^ Thermal Overload 
and Short Citcuit Protection Because of its low operating 
voltage and high power output, it allows the user to use it as 
an addon amplifier lor car stereo 



LTD. 
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SpecittcBlions 
Fiequeriicv Response: 
Power Ouipirt 

OesTortion ■ 
ioacl lEnpedflnce 

V Suppiv 

Model iTEKSOAOOS 



5 waits at 4 ohms 

7 Witts at 2 ohms 
5% at 7 WBtts at ?ohfns 
2 to iGonms 
1 2 [0 1 5vclc 



PmCE tl5 95 




MC/^ 



ELECTRONICS 



INTEGRATED CIRCUITS 



P.O. BOX4430E 
Santa Clara^ CA 95054 

Will calls: 2322 Wafsh Ave. 
(408) 968-1640 
Same day ilijpnunt First line [Mrt$ oMy Factory lesied 
Guafartleed money back. Quality JC's and other compo- 
nents at factory prices. 



74*1171 



WW 



TA-tiH 

Mian 
HtUN 

MPBH 

Ji\SH 

TMVH 
r>tii?h 
74Ti3H 

uim 

JAHIH 
TIIECN 



TILWITL 
NLEPM 

T4L9MN 
.ML31» 



74LSUN 

74LaM 
74LS1BrN 
71U192II 
MtJifJN 
HL5133H 

7tLS1S1h 
74L!ilHN 

7>tL.S1(:U« 

.rJLJllfM 

7ILJJHN 
'TILHtrN 



UVM ^ 

umi I 

ZAKU ! 

tMHtSH 
UUSrn 
UHEU I 

l.U3iihl'N 

LH3U I 



LM32Ji:l all 

LHUIK-IJ r U 

LWUKn I » 

Lkl]?Qir.^ I » 

LMHCT ] E M 

LMjKT'U r K 

LH3»T'1S tU 

LMU4H I «3 

LMUBt I « 

tM-MK I I JJ 

LU»D«-U I U 

m}4Dc7'i 1 n 

LHMOTI b ?i 

Ly]40T-iJ r a 

Lii»i?T'ii; tii 

LtUJDT'H I M 



I LMiTa 

I LMMON 

I LM3ei 

I Lusn 

I iUJlfiH 

I lunm 

I lUruH 

I LU^^rCM 

I {UIA\H 

I LUT4rH'lt 

' lUfiBtr 

. LM13CM 

. LWI3H 
! 11I1M7 
, 1M131{I 
LM14M 
LU1E1Z 
: J.U1UI 

mil 11 

I lU39(Wt 
I itflHS 

L.U3BMH 

> irtuiv 

I «5UA 
I HlSffV 

hf3«7V 

. Jtm 

7tlSi 
I 7Wlfi 
' JSICI 
I 7>l11'CN 

7^B£U 



I I7a0(j 13 0} 

> riou ijH 

I LOiX 9 Si 

I B*KiCJyf 7*0 



CD4qjt 
CD4IQr 
COHTf 
CD4Dn 

C04»S 
CD4U0 

CDftHJ 
01*0** 

CD4(W| 
CD4«e 
CD4HI 
CDMHd 

CD4M 

gss 

CD-tQ79 
CD-ID?} 
CD407]. 

CQ4D?» 
CD4Dii 
CD4»l 

CD4m 

HwnS 
CDAno 

CCI4»I 

a)4»ia 

W«i" 
CD4J1) 

CD4i1S 
CD4&11I 
CD4U0 
CCWJI?" 

CD4HA 
CD4bB 

CD^(n« 

NEW 

7ieu 

T*CID 

7-i(;n 

7-*CW 

?*CM 
TiCAi 
T4CI4 
T*LTB 
74aM 

TM1BQ 
74C17S 
TtCli? 

'4Cm 
t*aM 

74Cg|J 
J4U'23 
7-4Di!] 

7-4CKS 

7<C9« 



UU^J3Q 

PD4l1i}'3 

•!»» 

DSIS 

sumA 

UM71MI 



CLUCltt 

wMun 

HUi31T 
VMUII 



in ^ tffli- WW s H 
suucn 






fVCh HMflibM 

Sjitf ASCII U|1»9it 

UeUf' EdUdlult 
LIOl 



7TM 

«n 

»1^ 




itj FH PN 






2 IQ 



_ IDMHj 

HMJ«i rgj l*MMi 

crrflio t» »"'if 

n7fl1i lis IJWH' 

UHa37U>^h 3 BD I^'Mrtr 

MUi37IiAa<H 4 H 1 W3I J&ij 

i It I 4STE iU<rj 

_ ] 71 1 2?H WHf 

OSDOSKN 3 ^5 S »M ""t- 

HKMintKElHHl ( U» U^r 



C<|ilTMIIITHl, intMLTIEl •• ItHt 
C4A< fl^tt Linf Bl t^JXUI? IttI (fJi^ 
lliW.lHt«l|ltr'rn.Qr. <1II.» 

an HIU WRAP THK la >lKk 
PutJhIt Mitlitnilv |1IM 



iKHlltHUgin nultiMTiy 
3 Ml l^K 

luhrtlr t'<» 

»aii\ fc Tnuct 

" 11 1M » 



S»4 

GHC 

EH? 
WO 



an 
in I 

tSli 
tS7A 
tiTl 



. .. <t 432^1.' 
9 4^ liiiliUtu 



' ^4000 
. CD4KI1 
: £04001 
> iCHOH 
' CD4{n7 

U14DU 
. £D4[nS 

'CD4DID 

CDiQii 
I €04011 
I CDiUI] 

I:D4DL4 

■■ co*m 
' cc40ie 

' CD4ai7 

{:d4Dii 

CDiOII 
I a]4[B0 

I CD4^i 

I iCD4{^ 

' CD4D?3 

CEI4D34 

£D4im 



mi 

IV «SlC 

r 10 ll?j 

?» i™ 

-U 11» 

^1 J7II 

35 9Ti7 

L7i 



«)3 

t3SI] 

iW30Pp4TiT« 

IMII* 1 1 SO 

CDP1H7!:D 38 9^ 

. CDP1U?D 3i« 

CDPtBGi IBia 
UJUir,rF1FD 

HV5-ini3 SM 



l{l*l 



ic} ATJ-MTG 

ilh AY-hSim 

75,00 WCflH 

an 7«*?j 

11 n JiDOiu-s 



Eta 



CutI C4lMUr Kli 
34 UH( f iv^iKKfr 



D« W16S 



taik«IJ^h|nL£DBil. 
MtflK 74.» 

Itapnlih Al ll.H 

Ut e»i^ HE It » 



nIh). PflQMSj [flJiM 
IMhHiHrJ jn EC 



■V 3CD IT.. 

)ZVst1»am*tJr*fl5rn«/ 

12 tV CT CO] tiM 

«JV JU tru «l |H^ 

1 fV CT 2:^ im Hii plin. 

»V CT 4» ma 

\iKl 1 2img Hitt^ 

m KO tn* mU vmb 
litf 1 fmeMlBlul] 
'D'S'VACilfi^'Aa'l^u 



MANI CA laj J» 

MAh3 CC IV Vi 

mantz-ti U'U no lot 

DL7H EC 3W I }^ 
Dl 707.01 ^FA CA MQ 1 OC 
[11737,73 tVffi UO I M 
puce «a IK 

rc *M 1*^ 

EC 357 ™ 
CCEA UD 1 U 
COCA -M H 



i« mjaMK^HHt^i ^ wtrpc ^7| 



IlOl.l 



77» 

!7Hri 
7714 tf u 

1'3;icmii 

77B 
Z7W 
J7414 
«U| 

174J-t 
IIIJ7IU 
. MUS?J 

W7S1M 

I mj%Mt 
■ wisiji 

: t|i»1]^ 



1)» 

23 » 

lEDtO 
E5I» 

37 SO 

un 

EClOO 
MOO 



r *K i". pel Hfi Oi 




l?& ISn CvnlfDUn 13IJS 

r W ^TTr- i-i'^i^ i:'v>:T^»f v'-iil^c t-*>[ 
! 9i" ■— M' I:' .rj" tVi S-^»j't ii' !|S tLtf 



MfiEHlil 
kUFHlE 

KklDIIil 

■AID^Ill TrmtJArlfitr 



l^ROM Eraser 

assembled. 25 PROM capacity S3T.50 
(wilh timer S69.50), 6 PROM capacity OSHA' 
UL versjQfi $69.50 (with timer $94.50). 

Z8D Microcomputer 

16 m I'O, 2 MHz clock. 2K RAM, ROM Bread- 
board space. EKceilen! tor conlrol. Bare Board 
S28.50. fu3i Kit $93.00. Monitor S20. TO, Power 
Suppiy Kit S35.00. Tiny Basic $30.00 

S-100 Computer Boards 
a.K Static Godbout Econo IIA Kit 145.00 
16K Slatic GodbOLt Econo m Kit 265.00 
24K Static Godbout Econo VIIA-24 Kit 435.00 
32K Static Godbout Econo )(-32 Kit 575.00 
16K Dynamic RAM Kit 199.00 

32 K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit ^70.00 

Video interface Kit SU5.00 

80 IC Update Master Manual $55. 00 

Comp iC data se^Ktor. 3700 pg m^lster reference 
Qusde. Over 51.000 aoss reierences. Free update 
sen/Lce tbrougb 1960. Oomesbc postaoe S3. 50. 

Modem Kit S60.QO 
State ol tl^e art, on^., answer No tuning neces- 
sary. 103 compahble 3lX baud. Inexpensive 

acoustic coupler plans included. 
LRCTOOO-h Printer $389.00 
-flO.'SO column dot matrijc impad, std, paper 
Interface all personal computers. 

644O/32.20versicn W05,00, Opttonal cables 
available 

LRC 70DO printer Interlace cabiB lor Super Elf 
with sonware S26.00 



NiCad fiatlery Fixer/Cttarger Kit 

Opens stiorted cell^ itiat won't hold a cbarge 
and tbe;i charges them up, all in onE kit w/full 
parts and instructions. £7.25 

Rockwen AIM 65 Computer 

6502 based single board witfi full ASCII keyboard 
and 20 column thennal pnnier. 20 cbar, alphanu- 
menc display. ROM monitor, fully expandable. 
£375.00, 4K version U^M 'iK Assembler 
S85.M, SK Basic Interpreter £100,00, 

Specaal small power supply lor AIM65assem. m 
1rame $54.00. Complete AIM65 in ttim bnetcase 
Willi power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
£47,50. Special Pactege Price: 4K AIM, 6K Basic, 
power supply, cabmel $599.00 

AIM65..'KIM.VIM,'Sup&r Elt 44 pin expansion 
board: 3 female and 1 male bus. Boanl plus 3 
connectors $22,95. 

60 Hz Crystal Time Base Kit S4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $fi.95 

Convert TV sei into a bigh quality monitor w,'o 
aHecbng u^ge, Comp. kit w.'tuEl instnjc. 

Multi-volt Computer Power Supply 

Bv 5 amp. tISv .Samp. 5v I.Samp, -5v 
.5amp,12v Samp. 12v option j.5v, il2v 
are regulated. Basic Kit £29,95. Kii wiih chassis 
and afl hardware $43.95. Add $4.00 shipping. Kit 
of hardware S14.D0. Woodgram case S10.0O, 
SI .50 shipping. 



RCA Cosmac 1802 Super Elf Computer $106.95 

Compare features before you decide to buy any 
otfier computer. There is no other computer on 
the market today that has aEI the desirable bene- 



fits of the Super Elf tor so litttemortey. The Super 
fit is a small siOQle board computer thai does 
many big things, it »s an excelled computer lor 
training and for learning programming with tis 
machine language and yet it is easily expanded 
with additlodal memory, FulE Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monrtor; 
State and Mode displ^^^s: Single step; Optional 
address displays; Power Supply. Audio Amplifier 
and Speaker: Fully socketed for all iC's, Real cost 
ot in warranty repairs; Full documentation. 
TTie Super Elf includes a ROM monitor lor pro- 
gram loading . editing and execution with SINGLE 
STEP lor program debuggiTi^ which is not irv- 
cluded in otheis at the same price. With SINGLE 
STEP you can seethe microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays belnre, during and after execuling in- 
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 6 LED indicators. 
An RCA 1561 Video graphics chip allows you to 
connect to your own TV with an me^pensive video 
moduSatof to cfo graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker ampltlier may also be used 
to drive relays (or control purposes 



plus load, reset, nin, wait, input. memDry pro- 
led, monllor select and singfe slep I arge. on 

tioard displays provide output and optional high 
and low address. There is a 44 p^n standard 
connector slot tor PC cards and a 50 pin connec- 
tor slot tor the Quest Super E;(pansion Board. 
Power supply and sockets for all IC's are in- 
cfuded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using the Super Elt as a course oj study 
OEM's use it for training and R&D. 
Rememtfer. other computers only oWer Super Elf 
tealures at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option S8,95, Low address cption 
J9.95. Custom Cabinet witfi dralled and la&etted 
plei^iglass front panel $24.S5. All nietal Expan- 
sion Cabinet, painted and silk screened, with 
room for 5 S-tOO boards and power supply 
$57.00. NlCad Oattery Memory Saver Kit $£.S5. 
All kits and oplHMis also completely assembled 
and tested. 

Questdats, a software publication for 1B02 com- 
puter users IS available by subscnpiion for 
SI 2,00 per 12 tssues. Single issues SI .50. is- 
sues 1-12 hound S16.50. 
Tiny Basic Cassette £10. TO, on ROM $30.00. 
original Ell ktt board $14.95. 1002 sottware; 
Moews Video Graphics $3.50- Games and Music 
$3,00. Chips Interpreter $5.50. 



A 2A key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 



This is truly an astounding value! This board has 
been desigi>ed to allow you to decide how you 
want It optioned. T?ie Super Expansion Boanl 
comes with 4K oMow power RAM fully address- 
able anywhere in 64K with built-m memory pro- 
tect and a cassette Interface. Provisions have 
Ijeen made lor all other options on the same 
board and \\ tits neatly into the hardwood cabinet 
alongside the S^per Eif . The board includes slots 
1or up to BK ot EPROM (2703. 2758, 2716 or Tl 
2715) and is lully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super RDM Monitor £19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read'write sottware. (relocaiabte cassette file] 
another exclusive trom Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 



points can be used with the regitster save feature 
to isolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 
Olher on hoard options include Parallel Input 
and Output Ports wiEh lull handshake Thiey 
allow easy connecrtion of an ASCII keyboard to the 
input port RS 232 and 20 ma (^unrenl Loop tor 
teletype or other device are on board and if you 
need more memory there are two S-1TO sEots for 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver tor lull capa- 
bility dispfay witti Tiny Basic and a video interface 
board. Parallel l/D Ports $9.35. HS 232 £4.^0, 
TTY 20 ma l/F $1.95, S-100 £4.50. A 50 pin 
connedor set with ribbon cable is available at 
S15.2S tor easy connection between the Simper 
Eir and the Super EicpansEnn Board. 



Power Supply KH for the complete system (see 

Mulh'volt Power Supply). 

Announcing Quest Super Basic— SECOND GENERATION 

A new enhanced version of Super Basic now Enhancements include increased speed . built- 



avaaladlc. Quest was the jirsl company worldwide 
to ship a lull si^e Basic for 1302 Systems. A 
complete function Super Basic tiy Ron Cenker 
including lloating point capability with scienlihc 
notation (number range -.IZE*), 32 hi I integer 
-2 biltiDn; mulli dim arrays, string arrays; string 
manipulation; cassette l.'O: save and load, basic, 
data and machine language programs; and over 
75 statements, lunctions and operations. 



in provisions lor Sb'ingy Floppy. Floppy Oisc, 
Printer Driver, |yO, user definable ciHnmand 
library and stalement renumbering. 
Easily adaptable to mnsi 1BQ2 systems. Re- 
quires T6k RAM minimum for Basic and user 
programs, Source listing for both Serial and 
Paraltel i/0 inciudsd. 
Super Basic on Cassette $40.00. 



Gremlin Color Video Kit $69.95 

32 X 16 alpha'numencs and graphrcs, up to 8 
colors with ft547 chip: IK RAM at EDOQ. Plugs 
intDSuperEtf44pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 



1002 16K Dynamic RAM Kit £149,00 

Ej(pandable to 32K , Hidden ref res h w 'clocks u p to 4 
MHz w.'nn wait stales. Addl. 16K FWM $53.00 
Super Elt 44 pin expansion board; 3 tern ale and I 
male bus. Board plus 3 connectors £22,95 
Tiny Basic Extended on Cassette £15,00 

(added commands Include Shingy, Array. Lsi- 
sette 10 etc.) 

S'l00 4-Slol Expansion $ 9,95 

Super Monitor VI. I Source Listing £15.00 



Elf II Adapter Kit £24.95 
Plugs into El( il providing Super Elf ^4 and 50 pin 
plus S-100 bus expansion. fWith Super Ex- 
pansion). High and low address displays, state 
and mode LEG'S optional $18.00. 



Super Cotor S-10D Video Kit S129.gs 

Expandable to 256 x t92 high resolution color 
graphics. &B47 with all display modes computer 
controlled, Memofy mapped . IK RAMexpanda- 
bleto 6K. S'tOO bus 1802, 8080, 6085. 280 etc. 
Editor Assembler £25.TO 

(Requires minimum of 4K for E>A plus user 
souree) 

1802 Tiny Basic Source listing $19.00 

Super Monitor V2,0'2.1 Source Listing £20.00 



TERMS: SS.OQniln. order U.S.runds. Calitr«sidentS3il[tG%tai 

SlO.OOmln. order BankAmerlcard and Master Charge dnd COD $1.00 insurance aptional. 
Shipping charges will be addeii on charge caias 



FREE; Send lor your copy ot our NEW 1980 
OUEST CATALOG, include 4Si' stamp. 
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Clock Modules 



12V DC 

AUTOMOTIVE/ 

(NSTRUM£>JT 

CLOCK 

AFP U CAT IONS: 

■ In'dnh auleeloeki 

* Aft»r-rniirkit auto/ 

* 13VDC ODir. Initru. 

* PorTablv/bBllerv 

pawtrAd Inv^rumnTs. 

btw. = 0.5 SK./dav icctrr. Auto.diiptav brtflhineii Kinirol 
logic. Dttplav color ftliic!r«bl« 10 blue, blLir^rotn, gr««n& 
yellow. Comiilote— juitidd iwrtcheiafid lent. 

MA1003 Module ..,....,. $16.95 



- '••" "~^^ 


A 


IHMWIMFB 1 


S 


r J ......^=^ 


.[ 



MA1D?3 .7" Low Cnxt Otgilsl LEDCrochModul* ^.BE 

MA1 QTfi ,7"Dlg. tED Atirm ClDeh/Th«mi}mieor 1 S,95 

MAEOJS .3" Low Colt DiniHI LED Clotk/Timef 6,S5 

MA1KI2 .S" LED DLijillV Oij. Clock Si Xformjr 3,96 




2 Natkinal Senviconductor 

RAM SALE 



MM5290J-2 [MK411S/UPD416). . . $6.95 each 

16K DYNAMIC BAM [150NS) 

(S EACH $49-95 f 4100 gACH $B50.DO/liltf 

MM5Z98J-3A $3.25 each 

BK DVMAMIC RAM [LOW HALF Of MM5I90JI 2O0NS 
IS EACH S23.B6t (100 EACH S250-00/lorl 

MMZ1 14-3 $5.95 each 

4K STATIC HAM (300NSI 

IS EACH S43.95) (100 EACH S450.aa/liitl 

MM21 14L-3 $6.25 each 

4K STATIC RAM (LOW POWER 300NS1 
(8 EACH $44.95f (100 EACH S475-00/lol> 



EPROM Erasing Lamp 




• Brmmn Z7DB. 2716, UOZA, 5203Q. 6^040, elc. 
■ EfAsti up to 4 chip I Within 20 rniinuttt 

" UAintMim eonctont axp^iurfl dcmnc* of ant inch. 

• Spactal condu n lv> f HMLm 1 1 nar *|:iin irutti itatic bu ild-up. 

• BuiU'hn ufalv lock topr«V4nt UV txpopin. 

• Coimpict - only 7-5/fi" x 2-7/S'" x 2" 

• Campltta wrrh holding trny for 4 ehipt. 

UVS-11E $79.50 




Jumbo 6-Digit Clock Kit 

• Fouf .630"hl. mnd two .3M"ht. 
comrnortjinwjlt diiplayt 

-UrtiMMSaKdock chip 

• Switchtftfor hour^ rnjnutvsiind hold fi/nctiont 

• Houri ASiUv vi*tv«bla to 30 faet 
*Siniuljt*d WAlnut c*i* 

• 11&VAC epcntbon 

- 12 or 24 hour oparadon 

■ IncLud'Sill comporiBTit^ CAsa ind will tranrforirtr 

*Si«t6^1"x 3-1/S" X 1V^ 

JE747 $29,95 



6-Digit Clock Kit 




• Brighi .JOa ht, comm. eith- 
ode dii{>l«v 

• Uhh UM531-( c:n3ck chip 

• Switch«i for l^suri, mlnutai 
■4i{f hotd modal 

•Hn. vaiJEy vlgw«bl< to 2C3 1[. 
* S i rr^dU lit«d walnut cau 

• 1 1 5 V AC oparailort 

> 11" or 34 hr. opcrmtlan 
•mcij, all compOnan^E, CalA £r 

waHI iri'Tiifor'Tiflr 
•Sijfl: 6H" x3 1./B" >: Hi" 



JE701 $19.95 



Regulated Power Supply 



Usej LM3G9K. Heat sink ^ 
provided^ PC board con- — ' 
nmctiDn. ProvJdei a soEid — 

1 amp & 5 veils. Can lupply up 
« ^5Vh =9V and =12V with 
JE30B Adapter, jnctudfltcompO' 
neriTSj hardware and Initructions. 
Size:3Vx S" > 2"H 

JE200.. $14.95 





ADAPTER BOARD 
-Adaptsto JE200- 
±5V, +9V and +12V 



DC.'DC converter wflh +5V (npuL Torjodal hE- 
speed swicchirsg XMFR. Short circuit protection. 
PC board construction. Piasvback to JE 20B 
board. SiJe: 3V," x 2" k 9/1 6"H 

I \ ^JE205 $12.95 
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MICROPROCESSOR COMPONENTS 



BOSOAyMMA 3UPP0HT DEVICES 

onn2 ItB.i i«iRKt/o<dtput l.a 

DfVJJ ^riar>Ljr lllvrru^l C^lrAl *-K 

QWK Bil-Oli*«i!an4l eifiprkrtr Ul 

□PUM CltLk a«twritar;Dr<^ir ^k 

au^ D>i«ir t4t 

3yil<rn C^'iI'IOhtkBlii Qri^ip ■.M- 

lyitirn C«ilT[>lk»r l^h 

Afvncniian«ui C'i>^'n. Elinwnl' H.n 

prtf. Comm. )fa iuSaRt! ] H 

Pr*I, «ft(**T*] r>fri*r M.» 

^»|. Pl«IRh»rM »/0 (P«MI IlW 

^•|. Ci^''' CBntrciiff in 

hm. KiYb44n4/0ll,|iltV KtVrFK'i »^ 

oti*i aiui ^t^si.ifl iuu 

Sirtti'n Tlf^ini Eitimm 111 

l-giE ■..pirwienii nw4iMf m 

I'Plt BiDirKllanil >n««lv«f I.W 

I Vt Bj-Ol'KllDntt AwtNir 1,« 

Bsoo/esao suppoht devices - — — 

UCfBHCP MPU wish Clock JilR nAM it.W 

MsMI-lAPl tai44l.*llt BAM 4,11 

VCHia r^.'iBlKiii inUt. Asial CMCMHI F.U 

ft>i*HTrf IftltJhj^t CQrtt'iq'l** 44** 

MCMUU 3«xl'Blt HDM rWCUAKIJ MJI 

u&HU AtVntihronpti » CQinni Ji,aiptir t.H 

&vncl>'4ni«ai $jiiAl CuEi Aaucif LH 

MCHH MeebPI Oq-tJl HODCW fl.M 

MEBP^ M«4i,l«lfrr U.«| 

MtUMA □u»ai-S.tl4*BULTFJ11.(HCITa|i LS 

— -MICROPROCESSOR CHlPi 

JfltVKI CPU (MKIHlfft 11. n 

£HA|%K]'I C«UJMHL]aHi»<-4> 11, tl 

COPUH CPU L1.H 

At MPIJ M.H 

^rc^nn HPU M/CICLk fUK Bvi«l UimaryJ tl.« 

r'HMIN4 MF>U^i-BlE [tF<IHj) H.»f 

Vt^-SH-CnimailLIMfVIMftAU] tl.H 

CP\J4^A< B|f>l*l RAW.^ }4J( 

Ptm CPU n.H 

I'Nsme CPU-unit itH 

tumrojl uftv-H-eii 4i.n 

SHIFT REGISTERS 

MMtNSOM Ou4l ItdH Ovni^k J> 

MWUl^Hi Drill IfrViB pfiLfnlt Jf 

MMKiM Oun JOS-Srt SUtiE J* 



N(UHt44 
NSIDKN-I 

nUONh 



MMMU 



at-pii avin4.^lt 

MMU»M (KlAll^ltt 

HUMltr' Oll.ll »-Blt 

mm Hix B-B'-t UKie 

»flV l>.Ifl I.H-flk[ d1«tlE 

mHV ll^ai1 Cry^ixmic 

3sav LWa-B^l Ovntmit 

»HV Qujiari-BiEtliEK 

JUIV Dirjt}»BiE?;iEK 

nUH au«4lb-Blt Itlt-L 

IVIPC Fllb i|Ov44 td] 



Arm-ich' 
AFJJMCJ 
AFlI^[e^ 



-DATA A,COUISlT10hl — 

UttFrtiul ActiT* Flltir i.h 
Tftwtri TbI* I.*" P»ii. Tiiii^T 

TruUt Tanm lbh Pm FUih 
tvAv 'CLiiin 0« A'ni.D 
Canuii^i CiTJftnt t*v*(* 
TimiBi'Alifri Tpj-nulUMi 



LFJHN 

LHfhu Ttnia.CflrTi.B.1V*c. H*r. [.IppnvCI 

CiAtHMl.CN i-Bit d/A Car.v4rt.[ jp.1k li-i.] 



DATA ACQUISITION (COKTIHUEDt^ 

ADf^fCKCN l-|llJUQC41i4rtlF 41-01. ULH>I',1 

AOCillfCCM I-BlI A,ra>C9rvw,M«T)H-ch..Mi»H..] I 
□AcbtoLCK IB-BKD/ACem*. Ml^r4. Connp. ,|4.rti-> L 
□ACWtl.C^t tkBj;p/AC0nv. WiE'fl. CpniD. igmi 
DAeiUHl.C»f J9-Bll&,'At*rtM*.t*r [tJm Lin.) 
DACIttlLCK H-BUCVA CviHftir i^SX. I.kn.] 
CKACtmuCH JtAilD/A,CM><lrt«r CfJn Ltn.] 

t'Chjiiriil Mul1l«L*»*r 

»K. BAUD UAHT 



AV^.JSd 



-RAM'S - 



■num 

-lA 



TMVTU 

7ftt|Ti1«l^ll>T 

jF»iiiii*namT 



iKt»|M»3M) 
IK EH 



BlllJlUr 



^Mfxl Dyn»tnl£ 
»n.i 1I«4I[ 
|1H<I SUEK 

»M UJtk 

mu 3(*t<t uo« 

m4Mmtli4lfini 

iaB<i^StjEk:Mni.J.>n¥ PoiMit 

1DIHH4 -SUcif. Wrii 

IBI:i4 Static ICOn-i 1.ai* P«i*if 

U.Hic I Dynviwiic Mnt >|hauH mjj- 

«Hx] Fm Nni 

MM HMIt 

lOHx] □ynimiE 'ully &K<MtA 

HBHic] □vnimtt 

itx: Drnimic dlTM [unoiiii 

tK DVA, JOni 4 laxi^i (« »r UmhHl 
n** SEitk 

4.K n,(UMit Hnplx 
4K tU,tl[ 
1*4x1. lIIEk 

— P BOMS/EPROMS 

tK UV Eikuii* pnou 

l»^cpnoM 

1*K tPROM [4Vk *tV, ♦UVI 
UK EPnOM flllfH 'tVI 
JCK CPPOM 
IrL £P.nOM [IHr|.t|i tSiFilv 'SVH 

am PRQM 

|}a| ^n^M (OMn CtriliOari 

«M tl^ltofi PROa 

12kI Trtstil* pipaKr PACM 

tKfftCU 

-ROM'S - 



Ch#r*(Eii Q«r>«riEv' (Upsif Cm] 
Ch*ricti? a«fl»i»Eflf ((,a»4F C«m3 

;MI-ei[ HMit or^iy WiTiory 



MMOS RE AC ONLY MEMORIES- 

MCMiillV ia>'l:,J AVCil tPii.rt,.j[ w/CriiK 

MCUHM4^ Jn*.l«? WiElt If fflsat & h^LuFU 

MCMBIIDP IMiiiJ Al*l^*. CortrotChJi'-Orn. 

MICROPHOCESSOH MANUALS - 



-SPECIAL FUNCTION - 



0*1*1 MOt ClAtK Ol|..*r {W.II 
OtiJI WO& Clctn DnlyiF nVZ1 
Fla»PV ^k- C^AEdvllti- 
CommuplEJtton ChiD 
Hiir^^rdtitw 4*»l TEn^i C^Kii 
HIcrPBriKiiuiT e*m|>»tlBli CIa<± 
u<uA<.»Mfeiiir ^^^h^t■Dl^<^ raw 
■ntf Olritl LCn OriFt 

Hi.£;rp4»n,l r^ilLf r mHh <[f-Cl|Lt HAM 
L Dl[«:i 1.CD £irt¥« w/N fruiii. in.|. 
K^>i.vAcr>u[hr. orivif{»i»lnph|.|. 
TELEPHONE/KEYBOARD CHIPS 

AV-MJH PuLh Sittien r<l40riAA4 Ci<4lli 

AV.frtaU fl:tBi'1«rv Oilier 

AV-m» CMOS ChMii QDi^iriEvr 

AYvtUM Kivkpara CnEedtr (U Ktyil 

HfMUS'i Kivbotra E.ncodir [U k«ri] 

J4CK9 KtybDira Cflcoa.r [1* |L*yi) 

TtCHI Kiybcird Lncoair (K k«yi] 

MMUlldN FMfh Oulcen fultr Dljl«r 

MHlJtHN M/tM.Kiy$Jrlii MvirbDirtf Cnc«l4r 



CO^BN 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 




* Hiflh itrenith ipoxY moIdnJ 
*nQ piecci in mccni brown 
linidi. 

* SlictinijiirBsr/bottDn] pinilfmr 
uivict ind GDrnpunent k- 

CBislbilily. 

* TDpi^banampiniliDgo thh 
ilum. A|adin« type IZOQ 
ftniih {^old tint color] for 
belt ^aini idhetion iftEr 
nifldiiicttion. 

* Vented lap ind b'Ottom 
pineh lor cooling tftjcNhncy. 

* Rtgfil connructbn provktii 
unlimited tpplkalionL 



CONSTRUCTION; ■ 

The "DTE" Blink Deik Top EEictronE Endasirttafc dciigned la blend and GompiemBni 
today's modern computer equipment and can be uted in both induitriil ind home. The 

end piecet are precision n^olded with sm internal iJoi {all around} tc accept both top end 
battoin panetj. Tho pariEtj are then fajtened to \i" thick tahiiniide the end piuces la 
pjovide n>aximiin:i rfQidiiy to the Encinnjfe. Far cau of equipment (e/vicin^, the rear/ 
hattom panel slidei back on jEotled tracks while the reii of the encloiure remains in^ 
tad. Ciffefgnt pan?! widths n^iy he used while maintainiing a commori profile outlirie. 
The molded end piecetcsn also be painted to match my panel collar uheme. 




Enclaiur. 
Modl( Mo. 


Pinil 
Widlli 


PHICE 


DTE-8 


8.00" 


£29,95 


DTE-11 


10.6B" 


$32.95 


DTE-14 


14,00" 


$34.95 



SIO.OO Min. OrdBF - U.S. Fundi Only Sjmc Shaati - 2S4 

Cilit. Raiidnnti Add 6% Salti Tax 1941 CBUliDg AviiLtblB - :^nd 41< JUnip 

Poitag* — Add 5%plui jl Inuiranc* [if dB£i/«d| 



PHONE 
ORDERS 
WELCOME 
(415) 5S2aO&7 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94GD2 




PRICES SUBJECT TO CHA^3GE 



COMPUTER CUBE^"^ 




COMPUTER CRT MONITOR lb ACCESSORV CASE 

• One pJtca h*«vv tfuty rtioiid^cl conitruciion 

• PBlntid to match Apple II & IIH Lt- balga, tBJtturad ftnlihl 

• SmoKa ettiai*d if^vHc IronE covar (ramovatil*! 
•eullt'lin ihair hold* CRT and bUswi room (or 2 Apple 
« difk 4j r Ivei below sH alf 

• Thvrea 3H" h i>l a» prOw Idect In botionri ct cpta foraddlcien 

• of fftr) If naatfad. 

■< Fan hole ooiFt»oned abova APPId motherboard lacation. 
« Hookup ublai can lia run Elirougli cjEli^r 3 li^iilei. 

• Caie aceomm»dat«i moft B&W a.r>d Color unc^Hct CRT 
«mi>nhDrt macta by McTorola. flail Qrcf,. Zanlih, Sanyo, 

• PanAconIc, Hitachi, ate. or any montlOJ' iFiaT wllr fJt Into 

• 10-3/a"H K 14K"W X 13W"0 vau. 

*Slrar 1S"x Ifi 'xl6" O.D„ 14H"H x 14H"W!( 1314"i.D. 

• W«1ght: approximatalv 13 IbL 

• CRT manitor Ian and ijltli drivei not tncfudad. 



CUBE-1 



..$99.95 



TRS-80 

16K Conversion Kit 

E:<PBTid your 4 K TRS-SO Syitom to ISK. 

Kit oamat compltte with; 

*8«chMM5£«)'2 (UPD4ia| (16K Dynanilc Ramif 

42SCNSorla«l 
^ DoaimantliTian tor eonvartion 

TRS-16K $49.95 



JE610 ASCII 
Encoded Keyboard Kit 




The JE£10 ASCII Kayboard KH turn be Cntarfaced Inio 
TDort any eoimpuiaf sviiam. Tha kit comts cgmpleta 

wi|h an InduitrJal graEJa keyboard kwiich airtmbry 
tfl2'k«vs], tC'f, sQctats, connector,, alacironle eomp^r 
nanu and a doubla-iJded Printed wlrlna board. Tha 
keyboard asfembly raquka* *&V 9 150'rT>A and — 1±V 
9 10 mA for ope>rAElan, FaaiuracL OP k^yf geneTBte tha 
12B cherei;tflrE, mpper end lov^r eata ASCII Utt Fully 
buffered, Tmo uier-daflne keyi pr^uldad for cuttom 
epplliCBilonv Cap* locK for upper-G«ia-enly alphd chtrec- 
lari. Utlll^B^ e 237€ [40 .pin) encoder reedonly mamorv 
■chip. Ouipuit dif*ctly competible with TTLyCTL or 
MOS logic a.rrayi. Eaiy Iniartacing with e 1G>[i|n dip or 
1 S-pi^n edge connector. 

JE610 (Case not indudad) $79,95 
K62 (Keyboard only) . .. S 34.95 

Desk-Top Enclosure for 
JE6T0 ASCII Encoded Keyboard. Kit 

Compact deih-'tap enclojur«: C Dlar-coordin#l«d de- 
ligntr't, Caw with Itght tan a1un:iinum panatt end moided 
ond piecei in mocht brown. Include'smouhtkng hardware. 
SiEt: 3M -H X 14W"W x S\"0. 

DTE-AK $49.95 



SPECfAL: JE6ia/DTE AK PURCHASED TOGETHER 

(VaEue S129.901 S124.95 



JE600 
Hexadecimal Encoder Kit 




FULLa-mr 

LATCHED OUTPUT 
t9'KEV KEYBOARD 



TTie JEEOO Encoder Keyboard >^it provide* iwa aeparata 
hexadecimal dlgiEipradu£*d Erom wquenlial hay entrlei 
to aUaw direcT proorammJnfl (or &-bit mtCFOproceH^r 
or B-bit mamofy drcuiti. Thr*e eOdltEonil hey&ara pro- 
vtoad fof uHT Dparatpani wiEh ona hevInQ a btiTable 
Output avetiable. The outpuuara ^^tehad artd m^nitarfld 
wifth ft LED reedouEi. Alid' included Ei a Jtey entry itrob*. 
Feeturet: ipull B-blL latcnad OLitput for inlcroprocenor 
Ufa. Thr*e uHrtseftne key* hvhn one bainq btiti^tila 
oparacion. □ebaunce elr-cuH provided for all 19 kevi- 
9 LED readouii to verify antrlai. Eety Intfirfaclng with 
itBjhdDrij IB'pin IC connector. Only 4-SVDC rAqLiirnj 
for opa^AEion. 

JEdOO (Case not included] $59-95 
K19 (Keyboard only} , . _ $14,95 



Desk-Top Enclosure for 
JE600 Hexadecimai Keyboard Kit 

Compact dvak-top exclowre: Calor-coord in«t<4l da- 
lignar't c»4 with tight tan aluminum pen>aE|Bnd molded 
and piacesio mocha brown, InoludeimcuniEng htndwar'a, 
Si3«: I^WH X BU"W xeK"D. 

DTE'HK $44.^ 



SPECiAL: JEeoe/DTE-HK PURCHASED TOQETHER 
(Vslufl S104.90) . _ . , $eg.95 > 



CiRCiE 20 ON FFIEE INFORMATIOK CARD 



r^W 



SNMom 

5NW3N 
SNTCtJEN 
5N741N 

SNWCN 

SMWIN 

SN74IVI 
SN74a4N 
SN74IIN 

SrJ74IlN 
SM74J2N 
5N7<UN 
SN74BM 

SN74I7M 
5f47tHN 
5N7tSN 

fiNT4J7N 
5M7UCN 
SIM74BN 

SN7UIN 
5t^744JN 
SN74UN 
5M7U4N 

£M7U(»N 
SNT44AM 
SNTUm 
SN744tN 
£M74tfN 
SM7UIN 
SN74UN 

SNT4MA 
SrJ7WlM 
5M7*fClN 



74L»I 

74LSai 
TtLSOJ 
74LSH 
HLSCe 
74LS0I 
HLS« 
MLSEO 

?iLSi; 
74LSil 
74LSH 
»LS1S 
74US» 
7*L5W 
74LS21 
»LSI 
74LSJ? 
74L5a 
74LS1Q 
MLSH 
74LSU 
74t-S» 
ML^» 
74L£4a 

HLS47 

74LSM 
74LSU 

HLST« 

MLSK 
7JL5* 



74Soa 
74S<& 
7*5W 
74S0i 
74Se 
T4sa 
74SCM 
74SU 
74SU 
745U 
74S» 
7*H? 
74SH 
74Sn 

74^1 
74SH 
74SMI 
74SM 
74SK 
74SUZ 
7*5111 
74S111 



7400 



SN7471M 

SNMTJhf 
$NM74N 

Siy747&N 

^N'74|0N 
SIV74I2N 
SN74nN 
5N74BN 
SNHKN 
SNM»N 
SN7*»N 
Shl7MJN 
SNHHN 
SNHHN 
5N74IHN 
SN74»N 
&N74H.N 
SN7«7N 

SN741D7N 
SNM1»N 
SNHIJSN 
SIN 741?] N 

SIM74miM 
SN7<11SIS 
SM7'11HN 
SN741BM 
SN74l3&rM 
SN7414JN 
SN74142N 
3N74H1IM 
SN741I4N 
$N7414&M 
SN74M7N 
SN741ttN 

SNTtlMIV 
SN741Ur4 
5N741SJW 
SN741MN 
SN74iaN 



3.3 

l.tS 
1.39 



9^ 



SN74I17M 
SN741«N 
£N74mN 
SNT4U2N 

SNHUIN 
SN74IHN 
SN7I1HN 
SN74U7N 
SNHIIQN 
SNH172N 

SN74LHN 
SNHI^M 
5NI4t^'N 
SNHmN 
SNHinM 
SN74IS0M 
SNHIIIN 

SNMIUN 
SN74IHN 
5N74IVN 
SN?4t9lN 
SN74IHN 
SN74IUN 
SNHIttN 
5NMWM 
SNMUCN 
SNT4lt7M 

SNHlHM 

SNHSIN 
SNT41HM 
SMTUrSN 

SNT4WN 
SNM»N 
5N743HN 
$MI4MN 
5N74X7N 
SM741UN 
SNI7UHN 



74LS 



711-SH 
74LSU 

74LSH 
74LSH 

74LSm 

744^ m 

74LSIH 
74LSUI 
74LS!2] 
74L$1S 
74LSia 
74LSU1 
74LS»li 
74LS13S 
74LSiai 
7*L513i 
74L5m 
74LSU3 
XL5154 

74LSltf 
7<LSli7 
74LS1U 

HLSUI 
74LSU2 
7*L5»J 
74LSW 
XLSIU 
74L,S],H 
74LSi» 

M LSI re 

7JLS173 

MU5175 
74US1I1 
74LSt» 
7<lvSlSI 



1.75 

L19 



l.iS 
1,15 
L1& 
t,l5 

l-» 

L19 
i,l9 
L44 
l.fi 



1.25 



74S 



74S1U 

74313* 
745136 
74S1S 
74S13 
7*5139 
74S140 
7*SI5] 
745IH 
745157 
7*515« 
7451^4 
74S175 
7*S1B 
74$1H 
74S1B 
»S1H 
745140 
7*S>41 
7*S343 
74Si*J 



1.11 
1.7S 
1.36 
l.B 
Lis 
1.3S 
l.H 
l.S 
1,S 
1.55 
1.59 
*.K 
l.«S 
l.« 
3.9S 
^9S 
i.4S 
3.& 
3.ZS 



?4LS1K! 
TILSin 
T1LS1H 
74LS1K 
ML51»7 
74L52U 
74L5241) 
MLS341 
MLS4I 
74LS»9 
?IL£H4 
NL£Mi 
74LS347 
74L52U 
»LSd« 
MLSSl 
7*IJ51U 
74US2S7 
74LSat 
T4LS3U 
Ttl_53E( 

t*Lszn 

74L5a*l 
HLS210 
TtLSai 

7*LS» 

74LSfil 
7*L£M 
7*LSW 
MLSJfiT 
74LS3a 
74LSrS 
?*l.S3H 
7*LSI7; 
»LS3«t 
7*LS9J 

74LSt?0 
4IL£» 
IIL^7 



* LIMITED AVAILABILITV CUV 



74S3M 

716S1 
745251 
74597 

i4sa« 

74SHd 
74£2U 
74S3I7' 
74S»|' 
HS373 
74S1M 
74S3i7' 
74S*73' 
7JIS471 
MS4}1' 
7JS47S' 
7*5570 
74SS71' 
l*Si?i 
7*SJJ' 
7*S&M' 
745*40 
74911 
THESE P 



1,15 
1.15 
1.15 
1.14 
U9 



L*4 
L4» 

l.S 



3.» 

1.45 
1*5 
1.35 
1.35 

.n 

IM 
4.45 
4.» 
IM 
3.44 
5-45 
U.45 
1?.» 

al.» 
S1.45 
7.45 
7,« 
».45 
14.95 
14.» 
LI5 
1,15 
ROMS 



CAJOUH L15 

CASeUH 1.21 

CAIUIH 1,35 

CA3D4«M 1)0 

CAXaU l.S 

CABiON 3.» 

CABBH l.S 



CA-LINEAR 

CAXUN 2.00 
CAXDN 2,00 

CAJQUN |,» 



CA3a«M 
CAVfffilSI 

CA3l4dH 
CAIUOH 
CA1401M 
CAJiDQN 



3.7S 



CDtOQO 
CD*S01 
C&UOI 
CDtOH 
CD4007 



CDiaii 

CC-«H2 

CEMOi* 
CD4015 
C04(tlt 
COIU7 
CCWU 
CD403 



COW3I 
CEHOaZ 

CD4KM 
COWS 
CO40» 
CCMOl? 



C04Cii 
\ CD4W 



4-14 
,3* 



1.44 
,49 

1.44 



CD-CMOS 



CD4M1 

CO4045 
CD««4 
CCMti 
CD40t7 



CD4g«4 
CtHOK 

CD4QS1 
CD4QK 
CPmKU 
CD4d6f 
CD4«4 



1,75 
1.J5 



tl4 
Lit 
1,14 
!,« 
4l4& 
L44 



CChtOGK 
CD4364 
COWTO 

CD*)7l 
C{Ml>72 
CD«ff73 
CM075 

CCMU. 



CD10U 
COIOU 
CE>IM 

CD4ad7 
ccHSa 

CD45II3 
CD45I1 
CD«]4 

CD45U 
C 04511 
COQH 
CEM5J0 
CD4&aG 

coisa 

CE>4»| 
CD*S41 
CD45U 

CD4S« 

CD47tl 

CD4794 

MC144D4 

MCl44le 

hlClHlL 

MC14412 

MCI*4|t 



2.71 
3.41 

L4i 
14.45 
14.45 
14.45 



JE60S PROGRAMMER 

2708 EPROM PROGRAMMER 



1 ) 1 1 frstar iiHvi I Lta^lv ita K>f 141^ SI L I l>~i U^ r 

lfrJUlPtakvkraritLEB'L>HBMHHU^iu«>r TMDMtb-w 
M*to 4 Vi*^ III iiiiBii ri *i HMIa h^ *i iraPM dv 




— kf ilDTi 
-^v»**kr*i ^^M' n M . i m iiL MIf AC. mi. Mt 



v^ **w-fr'a^^ i — ^ m^v Tin 



JE608K KIT , $399.95 

JE608A Assembled and te««d $499.95 



XciMR 


.OT' 


r«a 


VSI 


XCSMC 


JW 


4r44n 


»/Sl 


XCiSiV 


.M' 


y^Jlow 


t/Jl 


xcsstc 


m' 


clamr 


W 


XCCR 


.KKf 


nd 


i/Sl 


XC3!S 


.!(»• 


4'4«n 


■l/Sl 


XCHV 


.SW 


V«llaw 


«/(l 


MUlOS 


.IW 


rid 


<rtl 



DISCRETE LEDS 

MVSO .0«" raa i/il 

XC309R .129" r«0 S/Jl 

XC^MG .|S"gr*«n 4/Jl 

XC^y .I2S"V*IIQ^ 4/111 

XCS2(R .in"r*El S^l 

xcs2ea .its'-gfHn 4/51 

XC52eV .119"y«BLaw 4/91 

XCUeC .]tS"cl««r 4/Sl 



XClllR .IW red VVI 

XCUIG .140"3r»n 4/Sl 

XClllV .140"yal1ow 4/5t 

JCClllC ,lSO'^j;[Mr */ll 

INFRA-RED LED 

Vi^xWxUli" lilt 

IflL — 5/^] 



C.A. ■ 

Typi 
MANl 
MAN 2 
MAN 31 
MANU 
MAN 54 
MAN 71 
MAN 72 
MAN 74 
MANU 
MANU 
MANXSO 
MANX» 
MAN jSMt 
MAN 44U 
MAN 6S1I> 
MANiUa 

MAN tua 

MANS550 
MAN UH 

MAN C7lp 
MANS7» 
MAN C7» 
DLT04 

DL70T 
OL7S 



' Commori Anodt 
Polvitv 

iX7 D.M.— Tfld 
C.C.— rid 

C.A.— arMn 

e.C— S'Wn 

C,A.— f«t 
C.A.-rid 

e.A.— ytitow 

Q.C— ycltaw 
C.A.— oringa 
C.A.— dran94 ± 1 
c.c-or*ngt 
C.A. — oring* 
C.A. — a ransa — D D 
C.A.— OrlCtg* t 1 
C.C— oi'»n4»— DD 
C.C— orins^ 1 I 
C-A.— o/anj* 
C.A,— r»fl~OD 
C.C— Tid 1 9 
C.C.~re<j 
C-C—ratl 
C.A.— r*d 



DISPLAY LEDS 



CC. 



Pr.l« 

*-K 



.UO 



L44 



TVP* 

nL741 
OL7*« 
Dl_7*J 
DL7M 
DLUa 
FNDTO 

PND354 
FNDSai 
FND«7 



SOIZ-TUO 
SOU-TUS 
UU-7?30 

SOftTTSO 

M«-rP5i 

SK-77U 



-Common C'thodft 
Ht 



Polprltv 
C.A.— ria 

C.A.-r4i] t 1 .5U 

C.A.-i'td .SOCl 

C.C-rid 400 

C.C.-rafl ,I»C 

c.c. -ao 

C.C. ± 1 ,3S7 

c.c. (FNQMVji ,S00 

C.A. (FNDSlOf JW 

HOSP-MOl C.A.-r*d Jo3 

HD$P-340l CC— r#d .Kd 

50U-7il3 C.CMft.HHD.-f»(I ,M 

C.A.,LH.D.-y»1. .»0 

CCR.H.D.— v*l. .30d 

C.A-,L,H-D.— rui ,M 

C.A.,R.H.D.— f*d .XQ 

C.A.,LH.D.— r»(J .*» 

C.A„fl,H,D.-r«l .4» 

C.C..R.H.D."fffl ,4X 

41^7191. d4l. RHD .U 

SattT302 *x7 igl . dig , LH D .100 

SOUy?}))* Ovirnga. 'H^'r. (±1} ,Hg 
LJT^t Photo Xi^iXar Dpto-B»l. 
MQCJQIO QOElcjlly iKil.TrlicDTlvir Ija 



t.» 

L4ft 
L4S 
1.44 



1J4 
1.S0 
1.25 
l.S 
).» 
.44 
1J5 
1.75 
1.2S 
L75 

22.00 
14.45 




RADIO CONTROL CI RCUITS 

tdtal for rtmot* iLanTfCl fVft«eni wnbch u(« puIh flmplltuElfl modu- 
litton ftoy uri. tiDiti. tanki, ttc,} FutUf*!^ Hv* function control, 
idturtibl* Ftcifing inglA, lulEiai* f^r 27 tnd *7MHf DlfiCI ina low 
power coi<i lu mDE Ion, 

KH442a TRANSMITTER ^ |4,2K 

AC9«^ rf^ix, :r«tlr»a (TAtS'CJ. Supilly vOlt,; VccI 12VDC. 
PavvT Oltiip.; PD: JOCmW; Ttmp. ranar: Dper. a-+S0*C ^ 
StDrirgo -»- -rlJS'C. H*c. oper. woH.i 7'llV- Cry«*l or 
C R QtClMailcin clrcvLlt i«ce:;Miblt. 
K8-442& RECEIVER ... ,_.,,., > , . tQ.flS 



Ad), rn«x, rating i;TAar25*C|. Suo^Cy volt.; VceI: llv. Vec^^ 

' "' ' Ip.s ttOmW. Temp, rang*: " ' '" 

VOPt 7.11V " VOP2 MV. 



. Temp, range: Op#f, D ± SflCC. 



frffffr 



ipin LP 
(» Pin LP 
IS j>ln LP 
II pin LP 

20 Pin LP 
a pin LP 
» pin LP 

21 P4n LP 
» pin LP 
40 piTi LP 



LOW PROFILE 
iTm\ SOCKETS 



t pin i 

14 pin i 
Upln S 

II pin i 

2* Pin ! 

21 pin i 
Jfipjn < 
4dpJn ; 



SOLDERTAIL (GOLDS 
STANDARD 



l.ifl 

1.65 

1.75 



mrrff^ 



SOLDERTAIL 
STANDARD (TlNJ 



1* Pin ST 
U pin ST 
U pin ST 
2* pin ST 
2t pin ST 
3<pln ST 
40 pin ST 



if 



t Pin WW 

Ifi p]n WW 
1* pin WW 

u pin WW 

U Pin WW 

ta pin WW 

22 pin WW 
2* 01 n. WW 
3 pin WW 
3t pin WW 

40 pin WW 



WIRE WRAP SOCKETS 
{GOLD) LEVEL #3 



i.» 

3.14 
3.!l 



1J5 
1.5} 
1.44 
1.04 



1/4 WAH RESISTOR ASSORTMENTS -5% 



AS$T> 1 Bi. 



lOOnrr 
a7Qf|[T 



12 0hr- 



IS Ohm HOhm 22 0nm 
340hm 47 Ohm U Onm 



sopci. $1.95 



ABST.J 


5h- 


aoBfn 

UOCftm 


G onm IB Oftm us onm 


BOOnrr. 
JBOnm 


B(lp=. 


$1.95 


A5ST.3 


5*1. 


I.IB 1.SK 


ag onm no ohm 

UIK !.1K 


IK 
!.7K 


eopH 


$1.95 


ASST.4 


&U. 


UK 
I.IK 


UK 
IdK 


».IK 
UK 


LtK 
UK 


(.IK 

UK 


BOpci. 


$1.95 


ASST.S 


Bh. 


UK 

UK 


JIK 
HK 


UK 
BK 


SK 

>HK 


<JK 

USK 


BOpct 


$1.95 


ASST.B 


B««. 


ISOK 
3UK 


IMK 


iJOK 
WK 


MK 


tBK 
«SK 


BOpci. 


$1.95 


A5ST.7 


Bu. 


IM 

T.7M 


l.!M 




I.IM 
*,7M 


!.7M 
S.SM 


BObh. 


$1.95 



ASST.aR 



Indudei ResLstcir Assu. 1-7 (350 pa.) $10.95 ea. 



£10.00 r<1in. OT^flr ~. U.S. Fundi Only Sp« SJnMi - 2^ 

Ctltf. Ratidanti Add €?i S«lH T«x tOSI Catalog AvaHkbM -Svnd 41 lEttimp 

Poitcga- Add 5K plusSl IniuranC* 411 denr*dl) 

PHONE 

ORDERS 

WELCOME 

(419) 692-0097 






J amecd 



itf/l/X, ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAV ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



"N 



^ 

Pert No. Function (Vica 

7045 1 Pl CiVlOS Pfacjiinn Timtt 14.45 

70«eV./Kit» StPpwAlcn CMp, XTL 22.» 

71(tCPL 3Vi Olgji A/D 4LCD DrJvt) H.S 

71UEV/Klt* EC. Circuit Boara, Dtlplay 34.45 

7107CPL lift Dlfllt A/D ILED DrJv*} IS^JS 

7I07EV/Klt* IC, Circuit Boardn Driplay »,» 

711I>CPL iVf Digit A/D LCCi Dll. HlD. II.K 

7U7CPL a^fcDlffH A/DLED Dl», HLO. IT.SS 

nOllOR Low Mtlary Volt Inctlcator 2.S 

7205IPG CMOS LED StODwatch/Tlmar 13.45 

Taaev/Kit- stopwetcn chip, ktl 11.45 

T2D6CJPE Tflna Qtnaratar 5.1s 

7!05CEV/Kll' Tona Qanantoe CJilp. XTL 4.45 

TS7AhPD 0»cllialPr ConfroHaT IJO 

7Xi7A£V/Kir Freq. COunt«f ChlP, XTL ll-iQ 
TXtlPl Sevan Decade Cci4jnt«r 17.45 
7304IPA Clock OenerAlDr 3.45 
7215 1 PG * Func. CMOS Stopwatch CKT U,45 
721iEV/Klf * Func. Stopwaicn Chlpn XTL U.*( 
nilAIJI tDlgh Univ. Counter CA, SJDO 
7?|(CMI I-Dtsit Fraq, Counter C.A. H.45 
TSUDlPl l-DLgJt Frea. CCm.nt4r C.C. ll.*5 
7^7lJl *'DigU LED Up/Down Countar U.45 
73IICtJ! I Dkilt Univ. LED Drive |0l45 
72»IPL LCD IVt Digit UP Counter ORl UJ» 
722SAIJL 5-Dlglt Univ, Counter 3L4S 
7225AEV.^KIt* 5 Function Counter Chip, XTL 74J5 
72KilJ£ CMOS Bin Prag. Tlmoir^punttr 4.45 
7H3IJA CMOS Dlvida-Py'3S& Rc TErner 3.05 
73501 JE CMQSeCP Prog. Tin(!i*f/Coun[*F G.« 
7S0 1 J E C M OS Be D Pros . Tl nnr/CPtint«r l.S 
75HIPA CHOSSiS Tinier CI Oln} l.*l 
75SCIPCI CMOS 5» Tlni4r (t* pin] 2JA 
7f ll&CPA CMOS Dp Amp Compafatar 5MV 3.S 
?*15BCPA CMOS Op Amp E«t. Cmvr. SMV 3.45 
7S21QCPA CMOS Dual OP Amp Comp. 5MV 3.4S 
7431CCPE CMOS TrI Op Amp Com]]. IQMV 5.3S 
7«*lCCPD CMOS Quad Op Atip Comp. 30MV 7.51} 
«4aCCPD CMOS Quad op Amp comp. lOMV 7.» 
TG60CPA Vpttaga Cnni/erter 2.95 
HHCCQ SOppm Hand— SAP Volt Aer. DIsda 2J0 
KllCPA Voll Raf/lndlcatOf 2.S0 
U12CPA VPil Revindicttpr j.so 
* llMTERSIL'S EVALUATION KITS 



74C0O 

Hcoa 

74CH 
74CB 
7*CI0 
74C1* 
74C20 
74C» 
HC42 
74CII 
74C7J 
74e74 
74Ci5 
74C15 
74CI« 
74C90 
74C41 
74C» 



E.» 



LHOOOSCN (.A 

LMIOCLH 4,50 

LMllCLH *^75 
LI-IOO^DH t.« 

TL071CP .74 

TL0J3CP L4I 

TLffMCN IM 
LH00I2CO ^M 

TLKICP 1.14 

TLOWCN 2-14 

LkwwcD nM 

LM300H .44 

LM301CN 

LMUH 

LM»*H 

LMfiSH 

LMB7CN 

LMVCN 

LMMM 

LMJOiK 

LM310CN 

LM3UH 

LMJltH 

LM317MP 

LM317T 

LMJITK 

LMJIICN 

LM114N 

LM1»K4 

LM330K-13 1.35 

LM330K-15 l.B 

LMUOr^ i.a 

LM330T-12 l.S 

LM3flT-15 l.S 

LM3JJK-5 5-45 

LM3HN 

LMS4DZ 



1.45 



LB' 
^41 



?.« 



1,45 
l.« 
l.S 



LM^Z 1.30 

LMJfflZ L40 

LM»6Z 1,75 

LMUJT LIS 

LM.U7MP LIS 

UMJMK t.ta 

LM339N .49 

LM344K4 1,S 

UMHOK-l; l.H 

LMHOK-15 l.S 



74C 



MC105 
74CW7 
74C151 
74C154 
74CI57 
74C1H 
74CU1 
74CU2 
74Cltl 
74C!*4 
74C17J 
HC174 

74cm 

74C1VZ 
MC14) 



7*C145 
T4C21 

T4CH4 
I*C2*4 
74CJ73 
J*CJM 

7*C«1 
7*CH3 
74C411 
74C1U 
7*C»li 
?*C417 
74C122 
74C«1 
J*C«5 
7*CH 
iOOS 



1.H 
l.« 
2.2s 

2.a 

2.54 



to.« 

5-4* 
5.JJ 

7.W 

7.M 



LINEAR 

LM340T-5 L3 

LM34aT-U LS 

LMHOT-U LS 

LM341P4 ,75 
LM)*|P-1? .75 

LMMIP-U .n 
LMM2P4 JH 

LMHtP-t? M 

LM>4JP-15 A 

LMHIN L2I 

LMSOK 5.S 
LF3S1N *D 

LFlfidN l.QQ 

LFS5N 1,10 

LF3UN 1.10 

LMBIN LOO 

LMJHN Ui 

LMJIdN 4,4f 

LM373N L2S 

LM)77N 2.4S 

LMmfN l.S 

LMJllN 1.45 

LMH3N 1.74 

UMIMN U45 

LMIHNJ l.» 
LM317N 



LMllflN 
LM»2N 
LF34IN 
LM344H 
TL4MCN 

tl*4m;p 

NEElQA 

we 524 A 

NE511H 

N'EMtH 

NE540K 

r4C544(y 

NE550A 

NE5S5V 

LMSdfiN 

NES64N 

LM569N 

LM5i«CN 

LMSC7V 



1.35 
.E4 
4.« 
5.P) 
*.« 



*.4S 



NE570N 4.45 

LM7I13K .74 

LM7UCN M 

LMWN 

LM710N 

LM711N 

LM723N 

LMIUN 

LM73$N 

LM741CN 

MCI741SCO IM 

LM747N ,71 

LM74IN J4 

LMI014N 

LMUIDM 

LMimCN 



1,1) 



2.75 



LMl^ 
LMlilSN 



i.a 

l.S 
1.49 



3.41 



1.75 
l.« 
2.0s 
3.S 
3.S 



UMl* 
LM1M8V 
LMliCON 
LM1177N4 H.a 
LMimN ).» 
LM1I4SN 
LM2tt!t 
LM2t77P 
LM2t7tP 
LM2t»P-l 
LMJW»H 2.45 
LM3idaN .» 

LM34DSCN l.S 
LM3SQSN i,i9 
LM3914N 3,45 
LM»15N LH 
LM91CN J.H 
PlC*13GN l,S 
RC4191NB ytt 
RC4144TK 5.45 
RC4l«TK 5.*4 
K&142I 
KB44S 
LM4U0A 



I 

LMl3nON 

LMiaUON 

75]3iN 



9.45 

*.» 

1.34 



CAPACITOR CORNER 



JH7UF 

JIuF 



50 VOLT CERAMIC DISC CAPACITORS 
value 1-4 ]M4 ]»» 

10 pf .Ot .05 .OS 

a pf Jl .05 JDS 

47 pT .« .05 .« 

loop' M M M 

220 pf jH .05 .05 

4n pl .04 A 45 

lOO^/OLTMVLAR FILM CAPACITORS 

.OOlmr .12 .10 ,07 I .022m r .13 .11 

.0a22nir .12 .10 AJ .047ml JX .17 

.0«7mf .1! .10 .47 -imr .It J3 .j^ 

fi\if\t .12 .10 .07 I .22mr .2] J7 .22 

+20% DIPPED TANTALUMS {SolUi CAPACITORS 
""■ - *- « L5/11V .41 .J7 .24 



13 



.1/SV 



S/3fiV 
.2a.TBV 
.ii/XV 

lA/av 



-*iy»v 

l.O/UV 
XI/50V 

*.7/SV 
lO^V 
IQ^CiV 

22^0V 
47/S5V 



,S 



.17 ,15 .11 
.11 .IS .11 



£»/SV 
J20/SOV 
4J11/&V 

lOOO/UV 
320VMV 



I-VSV 


Jl 


« 1 


). /sv 


.n 


M .: 


t. fSV 


.a 


M J 


«. /av 


.1) 


M J 


IS/JSV 


1.9) 


La A 


a/iv 


■ n 


M J 


RMIat LUI 


A^/SV 


.1 










.«!tV 


.1 






.1 






.1 
















aM/ 






















Wflt'j 




:' ■ 










JI 






.» 




KIS'J 


.K 





o 

< 
m 
S 
m 
m 

3] 



g 
131 



CIRCLE 21 ON FREE INFORMATION CARD 



GET IT 

A T T f Subscribe today, and don't 
x\J^J^I miss a single issue. 



When you subscribe to the best 
electronics magazine of all-Radio- 
Eiectronics-you're making sure 
that you'll get all the news of 
electronics you want, every month 
from now on. Issue after issue, 
you'll get equipment news, test 
reports, projects to build, com- 
puter technology, servicing tips 
and more. Including regular 
columns on computers, solid 
state, hi-fi, hobbies and servicing. 
And every one is written by the 
experts, the outstanding authorities 
in the most exciting, fastest- 
growing field in the world today- 
electronics. 



row mm coHnna 



Elcclronics 




Name. 



Address. 

City 

State.^ 



And, ..you save money, too, as 
much as $5. off the newsstand 
price of Radio-Electronics when 
you select one of the subscription 
offers listed on the handy coupon. 
More important— you'll be assured 
of having your copy reserved, 
even if it runs out on the news- 
stands. You save money and 
time. Make sure you get ail the 
excitement in every issue of 
Radio-Electronics, every month, 
by filling in and mailing the 
coupon, today. 



GET THE BEST!— Radio-Electronics ^^ 

U 1 YMr— tZ i»su«* ONLY $13.00 

(You save S2.00 off newsstand price.) 
D 2 Years— 24 IssiMa ONLY $25,00 

(Save More! $5.00 Off newsstand price) 

n Payment encfosed 

D Bill me 
. Extra Shipping: Canada $3.00 per year all other countries $5.00 per year. 
\,^ Mall to: Radio Electronics SUBSCRIPTIOhJ DEPT . P.O BOX 2520. BOULDER. COLO 60322 



(please print) 



_Zip Code. 



y 



m 
o 

z 
o 

IT 



o 
a 
< 
cc 



CVMDK CDKHC CUUrinDF 



Mcm - 



MCrn - 
>CVN - 



14d^HS£i;H'fniirACI . 1140 


AUEll»li«;i*-*HID 






MI SL^l" - 




*t%m 


3S» nvrTAHSTAT SK - IK 


TMSW*1H- 


(ll 




3B1JSTATE 3»fmB - 1 H 


HOWarATICMU- 


t^: 


mcmiou MH iw - iM 


K»Bi- 




]H 


1US3*«ElUiU3iirrDYNlP tx 


■jtnz- 




«H 


jTin-rrvi vctTUii - itH 


txs\ti- 




UN 


7?iii-»wi • w - sa.tb 


Krfins- 




ifl 




tATh^ 




1« 


j&B^KiHFNHi - mat 


tHTll . 




9* 


UUIHUI TVlWiaih - fH 


CfPlB^ 




3*< 




xy%miuhm 




3W 




Tiuie»- 




4JI 


wwnv- in 


Mcrnt- 




v.* 


»^'tSt ■ 4^AT1C Z<t 


MCMHTIAI • 


t&m im 


- lOW 




DATSi'S DAC-oiBC - 6 h*i DAC - *3,» 



S' OISKFTTIS - HAflD SECTOR 
tl.TS, lO^ie.lX) 



4,0W MHj 
3,090 MH; 
3 53 MH^ 

5.0W MHi 
fltBPMHi 



S.ttKMKf 

VD.OCOMHi 

20.>f»0>M^ 



niQQDN CA&L£ 
FUkTICOLORCOOfDI 

nowiAE 



DB25Pin^ *3.2£ 

CONNECTORS HOODS *i w 



RS232 



300PRV tA LASCR .95 



PHD fi(B cc. fi' 

DLTfltJ'CC 



UD READOUTS 
tSJS OL-707CA J- 
4 » HP3«»J''U 

• m Hi>»(s.a-cc 



rwn^ fOBC«n(»>1k|iv MaL« 

f M.V^'Onv. COD f^'.-^m^ 
OtitftwCluiaaliOilO 

'-*' ■'^■-■'^bi>j 



PRIMED CIRCUtT BOARD 



4' r. «' DOUBLE SIMD EPOXV BOAHQ \ IX^' thick; 
»-«)#• .....5r*2.eiCi 



inQ' mick within 0' 



4^A">i6V. 



T4Sfn - ,30 74S20 -- 40 74S153 - 1,10 

74S02 - ^ 74S30 - .40 T4S151 - 1^ 

74S05 - ,46 74S32 - .40 74S1B7 - 1,26 

74S0B - ,40 74S89 - I.M 74S1BB ^ 125 

74ST1 - ^ 7*S112 - .B5 74S174 - 1.40 

74S15 - 40 74S140 - 1.00 74S257 - 1.60 



} WATT LD. 65 LASER DIODE IR SB 95 



2S van Infra .Rsd PuIk iSG 3UK vquiv.] 
lLt**r tiiod* ISp«c th**i ndLKhd) 



^pllNL4TUFt6 MUITI-TUBIV TRIM POTS 
lOO.SK. 10K,3aK,2&0K. ... t.TSuch. 



2N3aS0 P FET , , , » .« 

2NB457HFET.... I .4? 

3N3646 UJT , ,,..., * ^ 

ER 90D TRIGGER DIODES 4rt1.0D 

2N 602S PflOG. UJT > jSJ 

F^lOOPtXJTOTTUU^S -„ 4 JO 

KD.rELUCIiVORGffidUUnJELS'*. >r M1,a9 

FIED/GHEEN BIPCLAR LED'i , ...* .ES 

ML£DSRLED * .7S 

unDI4SPH0T00Ani XTOfl \ rfl 

111,^118 OITO-lSOCATOfl. . I 75 

IL-5 0FTO-l5bLA.T0R » .» 

1 WATTZHyER5:SJ.4.7.6.1r56 G 8 fl 2 11 ^C' 

>2.15. 18.at2ZV dttl.ipo 

~00,5K, l0fc,20K,250K,*.7So«:S .3/2.00 

51^: 3301 .. 5QPHV 3QA FAST FffiOOVEHY DIODE [35nri IJJM 



Sidcon Pouver Rectifiers 



TRANSISTOR SPECIALS 

^T3Cdn4Pl^TO« SVIfOO 

»l1»TPNPaET04 , . * 4<3 

2M0U.PIWGETQfi 341 « 

J«PG40t4K.nWG£TO-l 1 K 

T#m >-Hma£WPTCHirtG tH 

ZMiaarHniSWTTCWKiKnHP <1» 

HNMCHACinFTFWfSSTOKNrfl « 7$ 

JKrmiWNST&l 114^9 

ZMWHPNTSTO^ tl OQ 

ZHSotfinvsTiMa »i« 

90127 HPf4 5JW I M 

IMHIINmSTOJflF II M 

2N143eNrHSTD4 111 oa 

»a?l7l4rNST01l I JC 

W3904HPM&TO-IE WlOO 

ItHflOSPNPSTO'U Ml » 

?N»«tjPM5TO330 * H 

^-MUffiPHPl T0:3a I U 

JH1»9PNP5ET0i » *0 

TIPJt&«Pti4.TO.JJ3 . I .K 

TIP33flPHPi.TO330 I .i* 



Full Wave Bridges 



TTtIC SERIES 












3A I2A 50a 125A 2«^ 

:4fl lM — T3 — ffSr 



-30 .60 g.w fl.50 iny 

.55 T.M "Sja i^^BO ift,Kr 



"T5 — ra — 3.00 i2.sa »:ao' 



M1+SHM914] iBrtlJJO 

I or .01 uf 25V owamie d»c guM., iefll.00,lCKV*5O.0O 



REGULATOnS 



LM317T 12 50 

323K-5V3A .. (5,75 

79HGK05V*tSA 6,55 

733 t 50 

330T-6, l2,Of15V tl.lO 

LM305$ t ,75 



340Kl2,l6«24V,fV50 

34aT-6, 6, e. 12, t« 

iew24V %\M 

3J0M6 . . > .76 

IAST412^12VM *3v96 



?4C4'^ 

?4ca- 
?«( 
^^w . 

T4»- 
MM~ 
Hld^ 
HT1 - 
Mt2- 
7»a- 

T4tt- 

7417- 

7430 - 

743 - 

T4»- 

T4J1 - 

74»- 

J13S- 

7*37- 

T4X- 

7440- 

74<t - 

7443- 

1445- 

T44C 

7*41 



7*60- 
M7I- 
7473- 
7474- 
747B- 
T41%- 



7414- 

74107- 
7*111 - 

?*iJa- 

7*lfl- 

>*!»- 
>*!»- 
7*1-4S- 
T4tK- 
T41BS - 
741U - 
TBI 54 - 
74tM - 



7*157- 

741«- 
7*1111 - 
741B - 
741S3- 
74154 - 
7*1(4 - 
7*lM - 
741*7 - 
7417D- 

rutn- 

»T7«- 
T4175- 
74171- 
74177- 
74IB- 
7*IH - 
741*3- 
741)1 - 

?41B- 
Xl**- 
T41*i- 
T4HS- 
741*4- 
74tir7 - 

7*3n - 

T*HS - 
743« - 
74»7 - 
7*3« - 
7S49I - 
7WB - 



rt-LttUD RELAY - S^STEVJOnH 41.00 



MW53S7AA 
MM53H. . 
MM^IS..... 



.CLOCK CHIPS . . . .(5.95 
«,75 

M.M 



NO. 30 WLR£ WRAP W1RESIMCLE STRANO 

100- , 11.40 



AtCOUlNUltUfC TOO&Lt SsMTChCS 

MThTuen'T 

HTAJCSOnT 

UTA 304 ^OnT CCUTR Orr 

M$0 Xltr OKSt CEHTEH OFF lEVER SMHCIH 



S«nd25C foi Dur calnlo^ f^runiu] 

traitaialDPSiHP'iiJ Rnf: htilfi I s 

l45Hi)nip%hiPi<Sl , CniTibPidijn M.t'. 



DIP SOCKETS 



JOO 
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SOLID STATE SALES 

P O. BOX 7an 

SOMERVILLl; MASS 0Z143Ta. 16171547 7053 



WE SHIP OVER 95% 

OFOURORDERSTHE 

DAY WE RECEIVE THEM 
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CIRCLE 43 ON FREE INFORMATION CARD 




CT71 Curve Tracer, Versatile 
Tracer, Curves, Transistors, 
Fets, Diodes and more. Reg. 

1495.00/ Now 1200,00. 



1^ 


#-s 


■ 





DM64 Oscilloscope 10 MHz 
Storage Single Shot. Reg. 
1495.00/ Now 1295.00. 




D66A 25 MHz Dual Trace 
Scope 20NS Div. Reg. 

1095.00/NOW 795.00. 




Model D34 Scope Battery 
Operated Dual Trace 15 mhz 
and more. Reg. 1295.00/ 
Now 700.00. 



BUY NOW. 

Savings 
From 200.00 
TO 300.00 
and more . . . 



That s right, we purchased the 
entire Tektronix Teiequlp- 
ment Inventorv and will pass 
the savings along to you. 
Single and Dual Trace models. 
Frequencies from 5-30 MHz, 
portable battery operation to 
storage models, as well as 
curve tracers. 



TELEQUIPMENTE3 





D32 Oscilloscope Battery 
Operated Dual Trace. Reg. 

ggS.OO/NOW 599.00. 





D67A General purpose Scope 
25 MHz Dual Trace. Reg. 
1400.00/NOW 1095.00. 




S61/D61 5 or 10 MHZ Single 
or Dual Trace. Single Trace 
Reg. 400.00/ Now 265.00. 
Dual Trace Reg. 600.00/Now 
350.00. 




Did 5 Oscilloscope 15 MHz 
Dual Trace Rise time 23Ns 
and so much more. Reg. 
800.00/NOW 650.00. 



Matching accessories include: xio Probes, scope Carts, Carrying 
Cases, Cameras and much more. All models operate on 120/220 
Volts 40-60 Hz. All come with a full one year warranty. Remember 
CTG has NLS, Couid, Hewlett-Packard, Tektronix, b&K, Leader, 
Hameg, Kikusul, Hitachi, pmillps Hlckok, rca, Lectrotech, and so 
much more. Come In, call or write for free brochures. Export in- 
quiries Invited. 




Communications 
Technology 

Group, Incorporated* 



448 Merrick Road, Oceanside, N. Y. 11572 U.S.A. (516) 536-5724 
Communications for Worldwide Use 
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SPECIAL 



1.45 
1.70 
2.50 

N 10 PIECES PER TYPE 



EXACT REPLACEMENT TO ECG 



AN 21 4Q 
TA 7205P 
2SQ1308K 
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FOH 10 PIECES AND UP. SEE CATALOG 
PARTIAL LIST, ASK FOR OUR FREE CATALOG 



1500 TYPES ORIGINAL 
JAPANESE TRS & ICS 

1000 TYPES 

ECG REPLACEMENT 

OTHER ELECTRONIC 
PARTS FOR TV, STEREO, 
CB, CAR STEREO 
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ELECTRONIC PARTS SUPPLY 

TOLL FREE: 800 227-0104 

IN CALIFORNIA (415) 532-2711 

P.O. BOX 5356 BERKELEY, 

CALIFORNIA 94705 

VISA. M/C, PREPAID, COD. M/0 



CIRCLE 14 ON FREE INFORMATION CARD 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not a89um« 
any responsibility for errors that may 
appear in the index b«low. 

Free Information Number Page 

4 AMC Site! 120 

12 AP Products, Ine. 38 

— ATV Research 115 

65 Aetine Electronics 113 

I0,6tt Advanced Coni|Miter Prodiicta .., 1 24- 1 25 

— AdmncedElectronlcs 15,42-43.79,91, 99 

69 All ElKtrottics 120 

5 Ameriau] Antemu , Cover 4 

70 Ancroiu .„.. 121 

75 Arkon Electronits Ltd 94 

29 B 4c K Precision DymHin Corp. ... 1 10 

— Bignall Electronics 112 

— KarelBirta , 114 

77 F.W. Ben 32 

— Bullet EJectronics 1 16 

— Burdex Seturity 114 

32 CFR Associates 126 

69 Cal West Supply Co. 120 

tS Caseide Labs 128 

13 Chancy Electronics 128 

24 Oianneltock 107 

— OE— Oeveland Instiwle 

of Electronics 18-21 

— Command Productions .....„.„ 134 

60 Communications Electronics 2 

78 CTG — Communications Teclinotogy 

Group Inc 133 

71 Concord— Computer 

Components 114-115 

55 The Cooper Croup— 

Deetronic Division ....,...,....., ..Cover 2 

— Dagc Scientific 114 

— Dettroniks 114 

35 Digi-Kej 1 23 

27 Discnasber ., Cover 3 

til Dominion Radio Electronics 128 

— EMC— Electronic Measurements.... 128 

— ETCO 115 

11 Electronics Book Qub (TAB). 97 

14 Electronic Parts Supply 134 

56 Electronics Technical Institute .......... 86 

— Elec tronic Technology Today 1 06 

72 Fluke 7 

33,34,3637 Fordham Radio Supply...22,102,l04.]08 
6,7 Formula International 1 18-1 19 

66 Global Specialties ...; .....,..,,.. 46 

— Global TV Electronics 1 12 

8 Godbout Electronics 120 

— Grantham College of Engineering.... 106 

48 Group Technology Systems 88 

2S,I6,62 Heath 13,33,94 

15 Hustler, be. Ill 

— ICS ..115 

— Information Unlimited 1 15 

49 International Electronics Unltd. 126 
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59 
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43 
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38 
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80 
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JSftA l.S 

Jameco Electronics 130-131 

Jan Crystal ....,..,..., 1 1 1 

Jimi-Pak,. 40-41 

Key-Stone Electronics Corp,.... 26 

McKay Elyniek , 109 

Media Marketing 24 

Mercury International 45,81,95 

Mesbna 1 16 

Miero-Ace 1 17 

Micro Management Systems 112 

NJS Technology Inc 100 

NRI— National Radio Institute 8-11 

National Technical Schools 28-31 

Netronics 89 

Non— Linear Systems 25,27 

O.K. Machine & Tod 23 

Optoelectronics.............. 85 

Paia 103 

PPG, Inc 104 

Pac-Com 103 

Panasonic 39 

Poly Paks i. 120 

Protecto Enterprises 96 

Quest .J... 129 

RCA 36-37,87,1 1 1 

Radio Shack 122 

Rainbow Inilustries 105 

Ramsey Electronics 127 

Sabtronics 34,35 

SLG Waber 84 

Shure Brothers 93 

Solid State Sales 132 

Sony , 83 

Spacecoast Research 112,1 15 

A-W. Sperry Instruments Inc. 17 

Sprague 44 

Steren Products 126 

Symmetric Sound Systems 96 

Testek 8S 

Texas Instruments 105 

VIZ Mfg. Co 92 

Wahl Clipper 110 

Wersi Electronics 84 




D4 SYSTEM 



discwasher ' 



Hi -Technology 
"©Cord Cleonrng Fluta 

SH DIRECTIONS „^ 
*ND CAUTION OTHER SlO* 




NEW D4 FLUID 

Inherently more active against record contamination. 

Inherently safe for record vinyl. Preferentially 

absorptive formula carries all contamination off the record. 

NEW D4 FABRIC 

Unique directional fibers preferentially remove fluid 
and contamination. D4 fabric results in dearly better 
cleaning, better drying and ultimately residue-free surfaces. 

UNMATCHED VALUE 

The Discwasher D4 System is enhanced by the durability 
and aesthetics of the hand-finished walnut handle. 
Included in the D4 System are the DC-1 Pad Cleaner and 
new instructions. 



discwasher 

PRODUCTS TO CARE FOR YOUR MUSIC 

Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201 
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In one year our K^Q antenna 
has become the largest selling 
CB antenna in the Mrorld!^| 



1. It's more 
expensive 



2. It's made 
better. 



$42 



I 



suggested retail 



And when you 

pay more, 

you expect more! 



MORE PERFORMANCE: 

The K40 is guaranteed to 
transmit furttier or receive 
clearer than any antenna it 
replaces. We Know it will. 
We've tested it with 771 
CB'ers just like you for one 
year, 

MORE FLEXIBILITY: 

Yoci can fit your K40 to any 
mocinting surface. It will fit 
any vehicle you'll ever own! 
Ttiat includes choppers, dune 
buggies, gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 

It's not imported. It's not 
made in Taiwan, Korea or 
Japan. Ifs American made In 
an American town. It's made 
with better materials ttiat 
cost more and by profession- 
al people we pay more, And 
we designed it right 
here in the U.S.A. 

'Including op ton- 
al mounts at extra 

GOSt- 



...This 

Antenna 
is so 
DYNAMITE 
you receive a . . . 



•KclUiont MD(pnnKk*. For fttui 12 (mnllm 




^^^^^^^ 



QUARAHTEE I : ta* k-40 -^ tnrwivi tirtrw «ki re- 
c«M» nvr* dHily irifin Eri« ananra n nctiCM c Iti* cu«»<n 

QUAAAKTIE tl: unccndnumtr guv^Aea tv i^ 

monOm Ounn«*i) igilrwl CtsMolf ctvpplria, V rtAtng 



3. It's proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES; ", . . it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing It — repeated tests showed the K40 
could out-pertorm the major competitive brands." 
RADIO-ELECTROHICS: "The resuits of our testg showed 
that, in three different positions of the monitoring receiver, jhe 
model K40 equaled or outperformed the compelitive antenna. 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: '. . an impressive 
95% ot the trials, the K40 outperformed the existing mobile anten- 
nas. We had to try one for ourselves. 

". . . in every case, the K40 either equaled or out-performed its 
competitor, 
"No ifs, ands. or buts! The K40 Antenna from American Antenna would have to 
be just about the best antenna around - 

CB MAGAZINE; "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1 978. became the number one selling antenna In the nation." 

...Here's what CB^rs all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'er for 
1 years ... 50% further than my M4.1 'Big Momma'." 

—J.H. Collett. 207McFa9, Bastrop, U* 

AVANTI; 'I'm an electronic technician with a Second Class 
FCC iicense . , . I was able to transmit 70% further and tune 
the SWR 75% lower than my Avanti." 

— H.n. Ctitm, Vflfl. WonsBrrenlB D-ST, SaSnas, Puerto fttefl 

PAL; ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestii<." 

—John A Bkitn, Box 44S, ZoHna^, PA 
SHAKESPEARE: ", . . I've been a CB'er for 
three years and the K40 Is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

— H. Bffcftsft Jr.. 1 5 King HrL. Park FSlloo, W 

HUSTLER; 'Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% i 
further and the reception was better. The K40 is 
Ihe perfect way to complete a CS system." 

— Jfifomfl ft Bromi, 7800 S. LInder, BvrbanK tL 



(SPECIAL NOTE) 
IF YOU'RE A 



Our K40 Dealers will b« hap-' 
py lo sell you any of Ihe older 
Style and less expensive an- 
tennas ttiat are great bar- 
gains for any beginning CB er. 



ELGIN, IL 601 20 

COP'^RIGHT AMERICAN ANTENNA 1979 



POWER! 



, Sold excluiively Ity ^^j^YAmeriiian Kf^ Dealers throughout the U.S. & Canada 



